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(54) APPARATUS AND METHOD FOR INK JET PRINTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet printing apparatus and an ink jet 
printing method for obtaining higher quality prints by utilizing an ink jet printing/ 
recording technique with the use of a pigment ink and a processing liquid. 
SOLUTION: According to one embodiment, the ink jet printing apparatus is constituted 
including an ink discharge part for applying the ink including a pigment in a water 
medium in a dispersion state to a printing medium, a processing liquid discharge part 
for applying the processing liquid which reacts with the ink, and a control means for 
applying the processing liquid after applying the ink to the printing medium. The 
control means controls so that an operation of applying the processing liquid after the 
application of the ink is included at least during a recording operation. 



CLAIMS 



[Claim(s)] 

[Claim l]An ink discharge part which gives ink which includes paints by a dispersion 
state in an aquosity medium to a print medium. 

A control means for giving this treating solution after grant of a treating solution 
discharge part which gives a treating solution reacted to this ink, and this ink to this 
print medium. 

Are the above the ink jet printing device which it had, and this ink, An aquosity medium, 
the 1st paints, the 2nd paints, and a polymers dispersing agent are included, Said 1st 
paints are self-distributed paints with which at least one anionic group is combined with 
the surface of these 1st paints via direct or other atom groups, These 2nd paints are 
paints which this aquosity medium can be made to distribute with this polymers 



dispersing agent, This polymers dispersing agent is either [ which is combined with the 
surface of the 1st paints / at least ] a polymers dispersing agent of a basis and like-pole 
nature, or a nonionic polymers dispersing agent, When it is given including either [ at 
least ] a polyvalent metal positive ion or its salt so that this treating solution and this ink 
may touch by a liquid state on a print medium, this treating solution, Make at least one 
[ which is contained in this ink ] paints condense, and said control means receives each 
of said ink discharge part and said treating solution discharge part, It is characterized by 
being what performs control with which said ink and said treating solution are 
independently given to a print medium, and this ink and this treating solution are 
liquefied respectively, and are mixed in this print medium from these discharge parts. 

[Claim 2]An ink discharge part which gives ink which includes paints by a dispersion 
state in an aquosity medium to a print medium. 

A control means for giving this treating solution after grant of a treating solution 
discharge part which gives a treating solution reacted to this ink, and this ink to this 
print medium. 

Are the above the ink jet printing device which it had, and this ink, An aquosity medium, 
the 1st paints, the 2nd paints, and a polymers dispersing agent are included, Said 1st 
paints are self-distributed paints with which at least one anionic group is combined with 
the surface of these 1st paints via direct or other atom groups, These 2nd paints are 
paints which this aquosity medium can be made to distribute with this polymers 
dispersing agent, This polymers dispersing agent is either [ which is combined with the 
surface of the 1st paints / at least ] a polymers dispersing agent of a basis and like-pole 
nature, or a nonionic polymers dispersing agent, When it is given including either [ at 
least ] a polyvalent metal positive ion or its salt so that this treating solution and this ink 
may touch by a liquid state on a print medium, this treating solution, Make at least one 
[ which is contained in this ink ] paints condense, and said control means, Said ink 
discharge part and said treating solution discharge part receive, respectively, and said 
ink and said treating solution are independently given to said print medium from these 
discharge parts, It is characterized by being what performs control which this ink and 
this treating solution are liquefied respectively in this print medium, and it is made to be 
mixed, and is liquefied and mixes said ink further to the mixed state in the shape of 
these liquid. 

[Claim 3] An ink discharge part which gives ink which includes paints by a dispersion 
state in an aquosity medium to a print medium, comprising, An ink jet printing device 
which has a treating solution discharge part which gives a treating solution reacted to 
this ink, and a control means for giving this treating solution after grant of this ink. 
This ink is an aquosity medium. 
The 1st paints. 
The 2nd paints. 

Said 1st paints are self-distributed paints with which at least one anionic group is 
combined with the surface of these 1st paints via direct or other atom groups including a 
polymers dispersing agent, These 2nd paints are paints which this aquosity medium can 
be made to distribute with this polymers dispersing agent, This polymers dispersing 
agent is either [ which is combined with the surface of the 1st paints / at least ] a 
polymers dispersing agent of a basis and like-pole nature, or a nonionic polymers 
dispersing agent, When it is given including either [ at least ] a polyvalent metal 
positive ion or its salt so that this treating solution and this ink may touch by a liquid 
state on a print medium, this treating solution, It is a thing which makes at least one 
[ which is contained in this ink ] paints condense, An arrangement means of a discharge 



part in which it has at least one pigment ink discharge part where said ink discharge part 
carries out the regurgitation of this ink, and said control means allocates this pigment 
ink discharge part and said treating solution discharge part by position relations, A 
regurgitation control means which performs control which makes this ink and this 
treating solution breathe out, respectively, and mixes this ink and this treating solution 
in a print medium from each discharge part while moving relatively each discharge part 
and a print medium which are allocated by this arrangement means. 

[Claim 4]The ink jet printing device:-COOM according to any one of claims 1 to 3 
which is at least one chosen from anionic groups which said anionic group shows below, 
- S0 3 M, -PO3HM, and -PO3M2 (here, such M expresses a hydrogen atom, an alkaline 
metal, ammonium, or organic ammonium independently, respectively). 
[Claim 5]The ink jet printing device according to any one of claims 1 to 3 which is a 
naphthylene group which may have a phenylene group in which an atom group besides 
the above may have an alkylene group of the carbon numbers 1-12, and a substituent, or 
a substituent. 

[Claim 6]The ink jet printing device according to any one of claims 1 to 3 whose not 
less than about 80% of particles of said 1st paints are the particle diameter of 0.05-0.3 
micrometer. 

[Claim 7]The ink jet printing device according to claim 6 whose not less than about 
80% of particles of said 1st paints are the particle diameter of 0.1-0.25 micrometer. 
[Claim 8]The ink jet printing device according to any one of claims 1 to 3 currently 
distributed when said 2nd paints adsorb a polymers dispersing agent on the surface. 
[Claim 9]The ink jet printing device according to any one of claims 1 to 3 in which said 
polymers dispersing agent is either [ at least ] a sulfonic acid system polymers 
dispersing agent or a carboxylic acid system polymers dispersing agent. 
[Claim 10]The ink jet printing device according to any one of claims 1 to 3 with which 
said 2nd paints include two kinds of paints with which structures differ at least. 
[Claim ll]The ink jet printing device according to any one of claims 1 to 3 ranges of 
whose rate of a mass ratio of said 1st paints and the 2nd paints are 5 / 95 - 97/3. 
[Claim 12]The ink jet printing device according to claim 11 ranges of whose rate of a 
mass ratio of said 1st paints and the 2nd paints are 10 / 90 - 95/5. 

[Claim 13]The ink jet printing device according to claim 12 ranges of whose rate of a 
mass ratio of said 1st paints and the 2nd paints are 9 / 1 - 4/6. 

[Claim 14]The ink jet printing device according to any one of claims 1 to 3 containing 
more said 1st paints than the 2nd paints. 

[Claim 15]The ink jet printing device according to any one of claims 1 to 3 either [ at 
least / whose ] said 1st paints or the 2nd paints are carbon black. 

[Claim 16]The ink jet printing device according to any one of claims 1 to 3 containing 
the polar color as a basis further combined with the surface of these 1st paints with this 
same ink. 

[Claim 17]The ink jet printing device according to claim 16 in which this color is 
anionic dyestuff. 

[Claim 18]The ink jet printing device according to claim 17 which is at least one as 
which this anion dye is chosen from acid dye, a direct color, and reactive dye. 
[Claim 19]The ink jet printing device according to claim 18 with which this anion dye 
has a JISUAZO skeleton or a trisazo skeleton. 

[Claim 20]The ink jet printing device according to any one of claims 1 to 3 in which 
this ink is black ink. 

[Claim 21]The ink jet printing device according to claim 3 which is what arranges said 
arrangement means in a determined direction in order of this pigment ink discharge part 



and a treating solution discharge part, makes a print medium breathe out said 
regurgitation control means in order of this ink and this treating solution from said each 
discharge part, and is mixed one by one. 

[Claim 22]In a determined direction, arrange said arrangement means in order of this 
pigment ink discharge part, a treating solution discharge part, and this pigment ink 
discharge part, and said regurgitation control means, The ink jet printing device 
according to claim 3 which is what makes a print medium breathe out in order of this 
ink, this treating solution, and this ink, and is mixed one by one from said each 
discharge part. 

[Claim 23]A cyan ink discharge part where said arrangement means carries out the 
regurgitation of the cyan ink after an arranging position of said pigment ink discharge 
part and said treating solution discharge part, The ink jet printing device according to 
claim 3 which is what allocates further a magenta ink discharge part which carries out 
the regurgitation of the magenta ink, and a yellow ink discharge part which carries out 
the regurgitation of the yellow ink. 

[Claim 24]The ink jet printing device according to any one of claims 1 to 3 which is 
more than 5.0 (ml/m 2 andmsec 1/2 ) in Ka value according [ the infiltration speed ] to a 
Bristow procedure in said treating solution. 

[Claim 25]The ink jet printing device according to claim 3 with which an ink discharge 
opening and a treating solution delivery are allocated, respectively in the range 
corresponding to overall width of a printing area [ in / in said pigment ink discharge part 
and said treating solution discharge part / said print medium which moves relatively j. 
[Claim 26]It has further a driving means which maintains physical relationship 
according said pigment ink discharge part and said treating solution discharge part to 
said arrangement means, and moves to a print medium, The ink jet printing device 
according to claim 3 to which said regurgitation control means scans each discharge 
part to a print medium by controlling this driving means, and the relative displacement 
concerned is made to perform. 

[Claim 27]The ink jet printing device according to claim 3 which said pigment ink 
discharge part and said treating solution discharge part make ink and a treating solution 
produce air bubbles using thermal energy, respectively, and carries out the regurgitation 
of ink and the treating solution with a pressure of these air bubbles, respectively. 
[Claim 28] An ink jet printing device given in either of claims 24 which are less than 1.0 
(ml/m 2 andmsec 1/2 ) in Ka value according [ an infiltration speed ] to a Bristow procedure 
in said ink. 

[Claim 29]An ink discharge part which gives ink which includes paints by a dispersion 
state in an aquosity medium to a print medium. 

A control means for giving this treating solution after grant of a treating solution 
discharge part which gives a treating solution reacted to this ink, and this ink to this 
print medium. 

Are the above the ink jet printing device which it had, and this ink, An aquosity medium, 
the 1st paints, the 2nd paints, and a polymers dispersing agent are included, Said 1st 
paints are self-distributed paints with which at least one anionic group is combined with 
the surface of these 1st paints via direct or other atom groups, These 2nd paints are 
paints which this aquosity medium can be made to distribute with this polymers 
dispersing agent, This polymers dispersing agent is either [ which is combined with the 
surface of the 1st paints / at least ] a polymers dispersing agent of a basis and like-pole 
nature, or a nonionic polymers dispersing agent, This treating solution Ca ++ , Cu ++ , 
nickef + , Mg ++ , Zn +++ , Ba ++ -, aluminum +++ , Fe +++ , At least one polyvalent metal positive 
ion chosen from a group which consists of Cr +++ , Co ++ , Fe ++ , La ++ , Nd +++ , and Y +++ , Or 
are the salt or a polyvalent metal positive ion, and a treating solution containing both the 



salt, and said ink and said treating solution are independently given to a print medium 
for said control means from these discharge parts to each of said ink discharge part and 
said treating solution discharge part, It is characterized by being what performs control 
with which this ink and this treating solution are liquefied respectively, and are mixed in 
this print medium. 

[Claim 30]An ink discharge part which gives ink which includes paints by a dispersion 
state in an aquosity medium to a print medium, comprising, An ink jet printing device 
which has a treating solution discharge part which gives a treating solution reacted to 
this ink, and a control means for giving this treating solution after grant of this ink to 
this print medium. 

The 1st ink in which said ink includes self-distributed paints with which at least one 
anionic group is combined with the surface via direct or other atom groups in an 
aquosity medium. 
An aquosity medium. 

Paints which this aquosity medium can be made to distribute with a polymers dispersing 
agent. 

a polymers dispersing agent of a basis combined with the surface of these 1st paints, 
and like-pole nature, and a nonionic polymers dispersing agent - at least - on the other 
hand. 

[Claim 31]In an ink jet print method including a process of recording a picture on a 
print medium, 2nd process: that makes a treating solution which has reactivity with 1st 
process: which makes ink adhere on a print medium using an ink jet recording method, 
and this ink adhere on this print medium is included, This ink includes the 1st paints and 
2nd paints by a dispersion state in an aquosity medium, These 1st paints are 
self-distributed paints with which at least one anionic group is combined with the 
surface via direct or other atom groups, These 2nd paints are paints which this aquosity 
medium can be made to distribute with a polymers dispersing agent, This ink is ink 
containing either [ at least ] a polymers dispersing agent of a basis further combined 
with the surface of these 1st paints, and like-pole nature, or a nonionic polymers 
dispersing agent, When it is given including either [ at least ] a polyvalent metal 
positive ion or its salt so that this treating solution and this 1st and 2nd ink may touch 
by a liquid state on a print medium, this treating solution, Make at least one side of 
paints included in each of this 1st ink and this 2nd ink condense, and this 2nd process, 
following on this 1st process simultaneously substantially, An ink jet print method 
carrying out so that this ink and this treating solution may touch by a liquid state on this 
print medium. 

[Claim 32]The ink jet print method according to claim 31 which includes further the 3rd 
process of giving this ink on this print medium further following on said 1st and 2nd 
processes so that it may be mixed by a liquid state to mixed liquor of this ink on this 
print medium, and this treating solution. 

[Claim 33]The ink jet print method according to claim 31 which is more than 5.0 
(ml/m 2 andmsec 1/2 ) in Ka value according [ the infiltration speed ] to a Bristow 
procedure in said treating solution. 

[Claim 34]The ink jet print method according to claim 31 which is less than 1.0 
(ml/m 2 andmsec 1/2 ) in Ka value according [ an infiltration speed ] to a Bristow procedure 
in said ink. 

[Claim 35]The ink jet print method:-COOM according to claim 31 which is at least one 
chosen from anionic groups which said anionic group shows below, - SO3M, -PO3HM, 
and -PO3M2 (here, such M expresses a hydrogen atom, an alkaline metal, ammonium, or 



organic ammonium independently, respectively). 

[Claim 36]The ink jet print method according to claim 31 which is a naphthylene group 
which may have a phenylene group in which said atom group may have an alkylene 
group of the carbon numbers 1-12, and a substituent, or a substituent. 
[Claim 37]The ink jet print method according to claim 31 whose not less than about 
80% of particles of said 1st paints are the particle diameter of 0.05-0.3 micrometer. 
[Claim 38]The ink jet print method according to claim 31 whose not less than about 
80% of particles of said 1st paints are the particle diameter of 0. 1-0.25 micrometer. 
[Claim 39]The ink jet print method according to claim 31 currently distributed when 
said 2nd paints adsorb a polymers dispersing agent on the surface. 
[Claim 40]The ink jet print method according to claim 31 in which said polymers 
dispersing agent is either [ at least ] a sulfonic acid system polymers dispersing agent or 
a carboxylic acid system polymers dispersing agent. 

[Claim 41]The ink jet print method according to claim 31 with which said 2nd paints 
include two kinds of paints with which structures differ at least. 

[Claim 42]The ink jet print method according to claim 3 1 ranges of whose rate of a 
mass ratio of said 1st paints and the 2nd paints are 5 / 95 - 97/3. 

[Claim 43]The ink jet print method according to claim 42 ranges of whose rate of a 
mass ratio of said 1st paints and the 2nd paints are 10 / 90 - 95/5. 

[Claim 44]The ink jet print method according to claim 43 ranges of whose rate of a 
mass ratio of said 1st paints and the 2nd paints are 9 / 1 - 4/6. 

[Claim 45]The ink jet print method according to claim 31 containing more said 1st 
paints than the 2nd paints. 

[Claim 46]The ink jet print method according to claim 31 either [ at least / whose ] said 
1st paints or the 2nd paints are carbon black. 

[Claim 47]The ink jet print method according to claim 31 containing the polar color as a 
basis further combined with the surface of these 1st paints with this same ink. v 
[Claim 48]The ink jet print method according to claim 47 in which this color is anionic 
dyestuff. 

[Claim 49]The ink jet print method according to claim 48 which is at least one as which 
this anion dye is chosen from acid dye, a direct color, and reactive dye. 
[Claim 50]The ink jet print method according to claim 48 with which this anion dye has 
a JISUAZO skeleton or a trisazo skeleton. 

[Claim 51]In a print method including a process of giving the 1st ink, 2nd ink, and 
treating solution so that each may touch by a liquid state on a print medium respectively, 
This 1st ink is that in which at least one anionic group includes self-distributed paints 
combined with the surface of these 1st paints via direct or other atom groups, This 2nd 
ink contains either [ at least ] a polymers dispersing agent of a basis combined with the 
surface of paints which this aquosity medium can be made to distribute with a polymers 
dispersing agent, and these 1st paints, and like-pole nature, or a nonionic polymers 
dispersing agent, When this treating solution is given including either [ at least ] a 
polyvalent metal positive ion or its salt so that this treating solution, this 1st ink, and 
this 2nd ink may touch by a liquid state on a print medium, An ink jet print method 
giving this treating solution after making at least one paints of these 1st paints in this 
ink, and these 2nd paints condense and giving at least one side of this 1st ink and this 
2nd ink to this print medium. 

[Claim 52]The ink jet print method according to claim 51 which gives this treating 
solution after giving this 1st ink and this 2nd ink to this print medium. 
[Claim 53]The ink jet print method according to claim 51 which has the process of 
giving ink which gave either this 1st ink or this 2nd ink to this print medium, 
subsequently gave this treating solution, and then was not given before grant of this 



treating solution. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about an ink jet printing device and a print 
method, It is related with the ink jet printing device and print method which print a 
character, a picture, etc. on print media, such as a print paper and an OHP sheet, using 
the fluid (a treating solution is called hereafter) which makes ink and the color material 
in this ink insolubilize in detail. 
[0002] 

[Description of the Prior Art] An ink jet printing system is a method which has various 
advantages, like a low noise, low running cost, the possibility of a high-speed print, ease 
[ the miniaturization of a device ], and colorization are easy, and there are, and is widely 
used in the printer etc. Generally in such a printer, the ink used from viewpoints of print 
grace, such as the print characteristics, such as the regurgitation characteristic and 
fixability, a blot of a printing image, optical reflection density, color enhancement, etc. 
is chosen. By the way, it is just going to be known widely that ink will be divided 
roughly into two kinds, dye ink and pigment ink, by the color material to contain. 
Among these, pigment ink is excellent in a water resisting property and lightfastness 
compared with dye ink, and has an advantage, such as making clear character grace 
possible. On the other hand, pigment ink requires time for fixing to a print medium as 
compared with dye ink, or. The rubfastness of the picture after fixing may not be 
enough, either, and the tendency for the size of the ink dot formed on a print medium in 
the ink breathed out by 1 discharging from a nozzle to become small is seen. That is, the 
paints included in pigment ink are made to usually mainly overcome the intermolecular 
force which acts among the paints particles which bring about condensation of paints 
particles using the electric repulsive force of a polymers dispersing agent, etc., and are 
stably distributed in ink. Therefore, it is necessary to add a polymers dispersing agent 
according to the quantity of paints in ink. If an ink-jet-recording method is usually used 
in the paper and such ink is printed, paints will condense by osmosis on the paper of the 
solvent of ink, such as moisture, and evaporation into the air. Under the present 
circumstances, cohesive force becomes strong, so that there is much quantity of a 
polymers dispersing agent as an action in the paper. The path of the ink dot formed on a 
print medium in the ink which has the fixed volume which was breathed out from the 
ink jet head for the reason serves as dot shape still near [ it is small and ] the shape 
where it was distorted at the time of colliding with paper. Therefore, in order to obtain 
the ink dot of a dot diameter required for record which has sufficient record density to 
form a picture, and does not have generating of white **** etc., it is necessary to adjust 
more greatly the ink discharge volume from an ink jet head. However, even if it 
performed such adjustment, delay of fixing to the print medium of ink is conjointly 
caused with the fall of the perviousness to Kaminaka by the cohesive force of the paints 
particles to which the polymers dispersing agent stuck being strong, or the rubfastness 
of the recorded image might be reduced. 

[0003]In order to aim at expansion of a dot diameter, and fixable improvement, also 
making ink contain a penetrating agent for the purpose of improvement in the 
perviousness to the print medium of ink is considered. However, when this aims at 
high-definition recorded images, such as degradation (circumference [ dot ] shape 
deterioration, such as what is called feathering) of dot shape, and osmosis (what is 
called a strike-through) of the ink to the rear face of paper, it may concur with the 



phenomenon which is not preferred. Since a color material permeates the inside of a 
print medium, even if a dot diameter becomes comparatively large, OD of an ink dot 
does not become not much high in many cases. 

[0004]The ink using the paints of self-distributed type is proposed, in this ink, probably 
because the cohesive force of the paints in the paper is weak compared with the ink 
containing the paints distributed by the above mentioned dispersing agent, expansion of 
a dot diameter can be aimed at, but it cannot be said that it is still enough. 
[0005]Thus, a print method and a device which fill the homogeneity of concentration 
and the high optical density of the ink dot itself with a high level also within various 
elements which influence the grace of a recorded image, for example, the fixability of 
ink, expansion of an ink dot, and an ink dot are still on the way of research. 
[0006]On the other hand in ink jet printing art, the treating solution which reacts to ink 
and this ink for the purpose of much more improvement in printing quality or image 
quality (for example, the water resisting property of the picture on a print medium, 
improvement in optical density (OD), etc.), The method of giving on this print medium 
so that this ink and a treating solution may react on a print medium is proposed until 
now, and is put in practical use. 
[0007] 

[Problem(s) to be Solved by the InventionJThis invention persons examined the 
ink-jet-recording art which used together the treating solution which has the reactivity 
of pigment ink and this pigment ink that destroys the pigment dispersibility of this 
pigment ink that SUBJECT peculiar to pigment ink should be solved, employing 
efficiently the characteristic which was excellent in pigment ink. After giving pigment 
ink to the print-medium surface as part of the examination, the record process of giving 
a treating solution so that it may be substantially mixed by this pigment ink and the 
liquid state on this print medium simultaneously was carried out. The quality of the 
picture acquired as the result is necessarily unsatisfying, and even when grace fell rather 
than the picture formed with a pigment ink independent, it was observed. In 
combination with the treating solution reacted to the pigment ink which specifically 
includes the paints distributed in the aquosity medium with the polymers dispersing 
agent, for example as pigment ink, and this pigment ink, there was a case where the fall 
of OD resulting from the area factor of an ink dot being small was accepted. Although 
the reason which such a phenomenon produces is not clear, I think that it is because the 
condensation on the print medium of the paints in ink was substantially promoted with 
the treating solution. Therefore, although an area factor can be enlarged by increasing 
the amount of placing of pigment ink and improvement in OD can be aimed at, it may 
be accepted that fixability is inferior in this case. 

[0008]To the dot (501 references of drawing 1) on the print medium obtained with 
combination with the treating solution S which reacts to the pigment ink which includes 
the paints of self-distributed type as pigment ink, and this pigment ink. The 
phenomenon 502 called the "exudation" or the "mist" shown in drawing 1 might be 
observed. Drawing 2 is a figure which illustrates the generating mechanism of this 
phenomenon constructively. 

[0009]If the treating solution S is given in piles after the pigment ink Ip which includes 
self-distributed paints and does not contain a polymers dispersing agent is given to 
print-medium P (especially regular paper etc.) (refer to drawing 2 (a)), generation of the 
reactant 503 will start (refer to drawing 2 (bY). And while this reaction advances, as 
shown in the figure (c), almost radiate the "exudation" by a reactant is produced from 
the dot on a circle, and it will be in the state where "mist" started that circumference, in 
the whole dot. Since an appearance top is similarly recognized to be well-known 
feathering, such "exudation" or "mist" degrades print grace. 



[0010]It is guessed that the "exudation" or the "mist" which were mentioned above are 
the phenomena following in scientific or micro. Although dispersing-agent-less pigment 
ink has comparatively large reaction velocity in a reaction with that treating solution, 
the paints which were being distributed for this reason produce distributed destruction 
in an instant and the cluster of a reactant is generated, the reactant of detailed particle 
state is also produced with this. And since the reactant of this particle state flows out 
with osmosis in the print medium of a treating solution, it is thought that 
above-mentioned "exudation" appears as that result. 

[001 l]The problem which this invention person cannot predict may arise only by 
combining pigment ink and a treating solution simply as above. 

[0012]This invention is made in view of new technical knowledge which was described 
above, and it is in providing the ink jet printing device and print method for obtaining a 
more nearly quality print using the ink jet printing record art using pigment ink and a 
treating solution. 
[0013] 

[Means for Solving the Problem] An ink jet printing device which takes like 1 operative 
condition as for this invention which can attain the above-mentioned purpose, An ink 
discharge part which gives ink which includes paints by a dispersion state in an aquosity 
medium to a print medium, Are an ink jet printing device which has a treating solution 
discharge part which gives a treating solution reacted to this ink, and a control means 
for giving this treating solution after grant of this ink to this print medium, and this ink 
An aquosity medium, Including the 1st paints, 2nd paints, and polymers dispersing 
agent, said 1st paints, At least one anionic group is the self-distributed paints combined 
with the surface of these 1st paints via direct or other atom groups, These 2nd paints are 
paints which this aquosity medium can be made to distribute with this polymers 
dispersing agent, This polymers dispersing agent is either [ which is combined with the 
surface of the 1st paints / at least ] a polymers dispersing agent of a basis and like-pole 
nature, or a nonionic polymers dispersing agent, When it is given including either [ at 
least ] a polyvalent metal positive ion or its salt so that this treating solution and this ink 
may touch by a liquid state on a print medium, this treating solution makes at least one 
[ which is contained in this ink ] paints condense, and said control means, It is 
characterized by being what performs control with which said ink and said treating 
solution are independently given to a print medium, and this ink and this treating 
solution are liquefied respectively, and are mixed in this print medium from these 
discharge parts to each of said ink discharge part and said treating solution discharge 
part. 

[00 14] An ink jet printing device concerning other embodiments of this invention which 
can attain the above-mentioned purpose, An ink discharge part which gives, ink which 
includes paints by a dispersion state in an aquosity medium to a print medium, Are an 
ink jet printing device which has a treating solution discharge part which gives a 
treating solution reacted to this ink, and a control means for giving this treating solution 
after grant of this ink to this print medium, and this ink An aquosity medium, Including 
the 1st paints, 2nd paints, and polymers dispersing agent, said 1st paints, At least one 
anionic group is the self-distributed paints combined with the surface of these 1st paints 
via direct or other atom groups, These 2nd paints are paints which this aquosity medium 
can be made to distribute with this polymers dispersing agent, This polymers dispersing 
agent is either [ which is combined with the surface of the 1st paints / at least ] a 
polymers dispersing agent of a basis and like-pole nature, or a nonionic polymers 
dispersing agent, When it is given including either [ at least ] a polyvalent metal 
positive ion or its salt so that this treating solution and this ink may touch by a liquid 
state on a print medium, this treating solution makes at least one [ which is contained in 



this ink ] paints condense, and said control means, Said ink discharge part and said 
treating solution discharge part receive, respectively, and said ink and said treating 
solution are independently given to said print medium from these discharge parts, It is 
characterized by being what performs control which this ink and this treating solution 
are liquefied respectively in this print medium, and it is made to be mixed, and is 
liquefied and mixes said ink further to the mixed state in the shape of these liquid. 
[0015]Other embodiments of an ink jet printing device which can attain the 
above-mentioned purpose are provided with the following. 

An ink discharge part which gives ink which includes paints by a dispersion state in an 
aquosity medium to a print medium. 

A treating solution discharge part which gives a treating solution reacted to this ink. 
Are a control means for giving this treating solution after grant of this ink an ink jet 
printing device which it has, and this ink, An aquosity medium, the 1st paints, the 2nd 
paints, and a polymers dispersing agent are included, Said 1 st paints are self-distributed 
paints with which at least one anionic group is combined with the surface of these 1st 
paints via direct or other atom groups, These 2nd paints are paints which this aquosity 
medium can be made to distribute with this polymers dispersing agent, This polymers 
dispersing agent is either [ which is combined with the surface of the 1st paints / at 
least ] a polymers dispersing agent of a basis and like-pole nature, or a nonionic 
polymers dispersing agent, When it is given including either [ at least ] a polyvalent 
metal positive ion or its salt so that this treating solution and this ink may touch by a 
liquid state on a print medium, this treating solution, It is a thing which makes at least 
one [ which is contained in this ink ] paints condense, An arrangement means of a 
discharge part in which it has at least one pigment ink discharge part where said ink 
discharge part carries out the regurgitation of this ink, and said control means allocates 
this pigment ink discharge part and said treating solution discharge part by position 
relations, While moving relatively each discharge part and a print medium which are 
allocated by this arrangement means, A regurgitation control means which performs 
control which makes this ink and this treating solution breathe out, respectively, and 
mixes this ink and this treating solution in a print medium from each discharge part. 

[00 16] An embodiment of further others of an ink jet printing device which can attain 
the above-mentioned purpose, An ink discharge part which gives ink which includes 
paints by a dispersion state in an aquosity medium to a print medium, Are an ink jet 
printing device which has a treating solution discharge part which gives a treating 
solution reacted to this ink, and a control means for giving this treating solution after 
grant of this ink to this print medium, and this ink An aquosity medium, Including the 
1st paints, 2nd paints, and polymers dispersing agent, said 1st paints, At least one 
anionic group is the self-distributed paints combined with the surface of these 1st paints 
via direct or other atom groups, These 2nd paints are paints which this aquosity medium 
can be made to distribute with this polymers dispersing agent, This polymers dispersing 
agent is either [ which is combined with the surface of the 1st paints / at least ] a 
polymers dispersing agent of a basis and like-pole nature, or a nonionic polymers 
dispersing agent, This treating solution Ca ++ , Cu ++ , nickel ++ , Mg ++ , Zn +++ , Ba^, 
aluminum +++ , Fe +++ , Cr +++ , Co ++ , Fe ++ , La ++ , At least one polyvalent metal positive ion 
chosen from a group which consists of Nd +++ and Y 4 " 1 " 1 ", Or are the salt or this polyvalent 
metal positive ion, and a treating solution containing both the salt, and said control 
means receives each of said ink discharge part and said treating solution discharge part, 
It is characterized by being what performs control with which said ink and said treating 
solution are independently given to a print medium, and this ink and this treating 
solution are liquefied respectively, and are mixed in this print medium from these 



discharge parts. 

[00 17] Other embodiments of an ink jet printing device which can attain the 
above-mentioned purpose, An ink discharge part which gives ink which includes paints 
by a dispersion state in an aquosity medium to a print medium, It is an ink jet printing 
device which has a treating solution discharge part which gives a treating solution 
reacted to this ink, and a control means for giving this treating solution after grant of 
this ink to this print medium, The 1st ink in which said ink includes self-distributed 
paints with which at least one anionic group is combined with the surface via direct or 
other atom groups in an aquosity medium, An aquosity medium and paints which this 
aquosity medium can be made to distribute with a polymers dispersing agent, Either [ at 
least ] a polymers dispersing agent of a basis combined with the surface of these 1st 
paints, and like-pole nature, or a nonionic polymers dispersing agent. The 2nd ink of 
****** is included and this treating solution contains either [ at least ] a polyvalent 
metal positive ion or its salt, When it is given so that this treating solution and this ink 
may touch by a liquid state on a print medium, Make at least one [ which is contained in 
this 1st and 2nd ink ] paints condense, and said control means independently said 1st 
ink, said 2nd ink, and said treating solution, respectively to a print medium. It is 
characterized by being what performs control given so that each may be liquefied and 
may contact on this print medium. 

[0018]Next, one embodiment of an ink jet print method which can attain the 
above-mentioned purpose, In an ink jet print method including a process of recording a 
picture on a print medium, 2nd process: that makes a treating solution which has 
reactivity with 1st process: which makes ink adhere on a print medium using an ink jet 
recording method, and this ink adhere on this print medium is included, This ink 
includes the 1st paints and 2nd paints by a dispersion state in an aquosity medium, 
These 1st paints are self-distributed paints with which at least one anionic group is 
combined with the surface via direct or other atom groups, These 2nd paints are paints 
which this aquosity medium can be made to distribute with a polymers dispersing agent, 
This ink is ink containing either [ at least ] a polymers dispersing agent of a basis further 
combined with the surface of these 1st paints, and like-pole nature, or a nonionic 
polymers dispersing agent, When it is given including either [ at least ] a polyvalent 
metal positive ion or its salt so that this treating solution and this 1st and 2nd ink may 
touch by a liquid state on a print medium, this treating solution, Make at least one side 
of paints included in each of this 1st ink and this 2nd ink condense, and again, This 2nd 
process is performed so that it may continue at this 1st process or this ink and this 
treating solution may touch by a liquid state on this print medium simultaneously 
substantially. 

[0019]Other embodiments of an ink jet print method which can attain the 
above-mentioned purpose, In a print method including a process of giving the 1st ink, 
2nd ink, and treating solution so that each may touch by a liquid state on a print medium 
respectively, This 1st ink is that in which at least one anionic group includes 
self-distributed paints combined with the surface of these 1st paints via direct or other 
atom groups, This 2nd ink contains either [ at least ] a polymers dispersing agent of a 
basis combined with the surface of paints which this aquosity medium can be made to 
distribute with a polymers dispersing agent, and these 1st paints, and like-pole nature, or 
a nonionic polymers dispersing agent, When this treating solution is given including 
either [ at least ] a polyvalent metal positive ion or its salt so that this treating solution, 
this 1st ink, and this 2nd ink may touch by a liquid state on a print medium, After 
making at least one paints of these 1st paints in this ink, and these 2nd paints condense 
and giving at least one side of this 1st ink and this 2nd ink to this print medium, this 
treating solution is given. 



[0020]And according to the invention concerning each mode which was described 
above, a more nearly high-definition picture with dramatically high OD and high edge 
sharpness can be acquired, and various merits, such as rubfast and fixable improvement, 
can be obtained. A reason for bringing about an effect which requires grant of a treating 
solution which continues or contains polyvalent metal ion or its salt in grant of ink 
containing the 1st paints and 2nd paints simultaneously substantially is not clear. 
[0021]However, by two or more experiments which revolve this invention, this 
invention person is checking the following facts, namely, — this — if ink containing the 
1st and the 2nd paints is given to a print medium, a dot to which ink had predetermined 
breadth in the surface of print-medium P as shown in drawing 3 (a) will be formed. And 
size (path: dl) of this ink dot is large as compared with size (path: d2) of the 
conventional pigment ink (ink which distributed paints with a polymers dispersing agent, 
and ink containing self-distributed paints) shown in drawing 3 (b) (dl>d2). Although a 
reason such a phenomenon is observed is not clear, it is imagined as what is depended 
on the following mechanisms. That is, into ink, the 2nd paints and 1 st paints to which a 
polymers dispersing agent stuck are repelled electrically, and cohesive force of paints is 
weak compared with ink of only paints currently distributed with a polymers dispersing 
agent. Since a polymers dispersing agent will stick to the 2nd paints if such ink is 
printed by space, a color material in ink does not permeate a thickness direction of paper 
easily. On the other hand, in the case of ink containing the 2nd paints and polymers 
dispersing agent, to the direction of space (width) Osmosis on paper of a solvent of ink, 
When polymers become entangled rapidly with reduction of moisture by evaporation or 
polymers construct a bridge between paints, When the 1st paints are intermingled, ink 
concerning this invention to paints condensing strongly A tangle of the 
above-mentioned polymers, Or prevent or control bridge construction and a powerful 
intermolecular force of the paints in ink is eased by rebounding with the 1st paints and a 
polymers dispersing agent, As the result, it is easy to diffuse ink in a transverse 
direction of space, it has become it, and, moreover, it is thought that the diffusion is not 
diffusion disorderly since it is influenced by cohesive force of the paints of what is 
eased. 

[0022]And if the treating solution S which contains polyvalent metal ion or a salt in an 
ink dot uniformly diffused widely on a print-medium side in this way is given (refer to 
drawing 2 (b) and (c)), A reaction (an ionic reaction, curing salting, etc. between paints 
and polyvalent metal ion are included) will arise in an interface of this ink and this 
treating solution, and the 1st paints and 2nd paints that are stably distributed in ink will 
deposit, or it will be easy to deposit, and will become. However, since an ink dot is 
widely spread as stated previously, there are also many reactive sites with a treating 
solution as compared with a case of conventional ink, And it is thought that thickness 
(tl) of an ink dot is also thin as compared with thickness (t2) in the print-medium 
surface of the conventional ink dot since an ink dot has spread greatly, and a reaction 
with a treating solution is also ended very much for a short time. Thereby in an object 
for main parts, shortening and fixable improvement in fixing time, and a thing to which 
improvement in edge sharpness of an ink dot is brought further are conjectured. And 
from this mechanism, it will be understood that an effect that this invention does so has 
ink more peculiar to the point or a system substantially given to a print medium 
simultaneously than a treating solution. 

[0023]When a treating solution shall be excelled in perviousness to a print medium in 
this invention, edge sharpness of fixability or an ink dot becomes the further 
outstanding thing. This is considered because a solvent containing water became 
perviousness more and has permeated into a print medium according to penetrating 
power of a treating solution, ink and a treating solution reacting in the print-medium 



surface. When a color material is made to permeate a print medium generally, it is 
accompanied by fall of optical density in many cases, but in giving ink in advance of 
grant of a treating solution like this invention, there is almost that no paints permeate a 
print medium in a forge fire which brings about a fall of OD. Rather, even if it compares 
with a case where a color material remains the surface and near the print medium easily 
by a reaction with a treating solution, and OD does not use a treating solution as a result, 
knowledge that it improves more is also acquired. 

[0024]In this invention, much more high definition-ization can be attained by using a 
treating solution which optimized polyvalent metal ion used corresponding to a kind 
and a ratio of the 1st paints in this ink, and the 2nd paints, or its salt, and also also 
optimized concentration. 

[0025]In this mode, it is preferred to change the amount of grants to a print medium of a 
treating solution according to a kind and a ratio of the 1st paints in this ink and the 2nd 
paints, when attaining much more high definition-ization. 

[0026]As a result, it enables OD for there to be "no mist" highly and to form a very 
high-definition picture excellent in fixability on a print medium by short fixing time. 
[0027] 

[Embodiment of the Invention] (Embodiment 1-1) The ink jet recording method 
concerning one embodiment of this invention, After giving the ink containing the 1st 
paints and 2nd paints to a print medium, Or the treating solution containing the 
polyvalent metal positive ion or salt which reacts to this ink simultaneously 
substantially is given to this print medium, and the process of forming an image dot is 
included by contacting this ink and this treating solution by a liquid state, and making 
them react on this print medium. When this ink and this treating solution touch by a 
liquid state on a print medium, into this ink, at least one side of the 1 st paints and the 
2nd paints which were distributed stably condenses a reaction, and it refers to 
depositing here. As a reason which this reaction produces, the curing salting by the 
ionic reaction, this polyvalent metal positive ion (polyvalent metal cation), or its salt of 
the anionic group on the 1st surface of paints and this polyvalent metal positive ion 
(polyvalent metal cation) can be considered, for example. 

[0028](Ink) As an example of the ink which can be used for the above modes, For 
example, it is ink which includes the 1st paints and 2nd paints by a dispersion state in an 
aquosity medium as a color material, These 1st paints are paints of self-distributed type 
with which at least one anionic basis is combined with the surface of these 1st paints via 
direct or other atom groups, These 2nd paints are paints which this aquosity medium 
can be made to distribute with a polymers dispersing agent or a nonionic polymers 
dispersing agent, The ink in which this ink contains either [ at least ] the polymers 
dispersing agent of the basis further combined with the surface of these 1st paints and 
like-pole nature or a nonionic polymers dispersing agent is mentioned. 
[0029]Hereafter, this ink is explained one by one. 

(The 1st paints) With the paints of self-distributed type, without using the dispersing 
agent of a water soluble polymer compound Water, It is stabilized to the fluid which 
mixed a water soluble organic solvent or these, a dispersion state is maintained, and the 
paints which do not produce the floe of paints which interfere with the normal ink 
discharge from the orifice using ink-jet-recording art in this fluid are pointed out. 
[0030](Anionic self-distribution CB) As such paints, For example, what at least one 
anionic group combined with the paints surface via direct or other atom groups is used 
suitably, and a concrete example contains the carbon black which at least one anionic 
group has combined with the surface via direct or other atom groups. 
[0031] As an example of the anionic group combined with such carbon black, -COOM, 
-S0 3 M, -PO3HM, and -PO3M2 (however, M in a formula expresses a hydrogen atom, an 



alkaline metal, ammonium, or organic ammonium) etc. are mentioned, for example. 
[0032] As an alkaline metal of the above "M", lithium, sodium, potassium, etc. are 
mentioned and mono- **** trimethylammonium, mono- **** triethyl ammonium, 
mono- **** TORIMETA Norian ammonium, etc. are mentioned as organic ammonium 
of "M", for example. 

[0033]In these anionic groups, since especially -COOM and -SO3M have the large 
effect of stabilizing the dispersion state of carbon black, they are preferred. 
[0034]By the way, as for the above-mentioned various anionic groups, it is preferred to 
use what was combined on the surface of carbon black via other atom groups. As other 
atom groups, the naphthylene group which is not replaced [ the phenylene group which 
is not replaced / the straight chain shape of the carbon numbers 1-12 or an unreplaced 
alkylene group, substitution, or /, substitution, or ] is mentioned, for example. As an 
example of the substituent which may be combined with a phenylene group or a 
naphthylene group here, straight chain shape or a branched-chain alkyl group of the 
carbon numbers 1-6, etc. is mentioned. 

[0035]As an example of the anionic group combined on the surface of carbon black via 
other atom groups, although -C 2 H 4 COOM, -PhS0 3 M, -PhCOOM (however, Ph 
expresses a phenyl group and M is similarly defined as the above), etc. are mentioned, 
for example, Of course, it is not limited to these. 

[0036]By the way, as for especially the paints of self-distributed type that the ink 
concerning this embodiment is made to contain, it is preferred that the 
0.05-0.3-micrometer not less than 80% shall be a thing with a particle diameter of 
0.1-0.25 micrometer. 

[0037](The 2nd paints) As for the 2nd paints that can be used for the ink of this 
embodiment, carrier fluid of ink and the paints which can specifically be distributed by 
operation of a polymers dispersing agent to an aquosity medium are mentioned. That is, 
the paints which the surface of paints particles may be made to distribute stably to an 
aquosity medium for the first time as a result to which the polymers dispersing agent 
stuck are used suitably. And as such paints, carbon black pigments, such as furnace 
black, lamp black, acetylene black, and channel black, are mentioned, for example as a 
black pigment, for example. As an example of such a carbon black pigment, some are 
following, for example, and it is independent, or these things can be combined suitably 
and can be used. 

[0038]Carbon black pigment : - raven (Raven)7000, Raban 5750, Raban 5250, raven 
5000ULTRA, raven - 3500 ~ raven ~ 2000 - raven - 1500 raven - 1250 - raven - 
1200 - raven - 1 190 ULTRA-II, Raban 1 170, Raban 1255 (above made in Colombia), 

- Black PARUZU(Black Pearls)L, legal (Regal) 400R, Legal ones 330R, legal one 660R, 
mogul (Mogul)L, MONAKU(Monarch)700, MONAKU 800, MONAKU 880, 
MONAKU 900, MONAKU 1000, MONAKU 1100, MONAKU 1300, MONAKU 1400, 
Balkan (Valcan)XC-72R (above Cabot Corp. make) 

- Color black (Color Black)FWl, color black FW2, the color black W2V, The color 
black 1 8, color black FW200, the color black S 1 50, the color black S 1 60, the color 
black SI 70, pudding textile (Printex)35, the pudding textile U. The pudding textile V, 
the pudding textile 140U, the pudding textile 140V, the special black (Spetial Black) 6, 
the special black 5, the special black 4A, special black 4 (above Degussa make) 

- No.25, No.33, No.40, No.47, No.52, No.900, No.2300, MCF-88, MA600, MA7, MA8, 
MA 100 (above Mitsubishi Chemical make). 

[0039]As other black colors, magnetic body particles, titanium blacks, etc., such as 
magnetite and a ferrite, can be mentioned. 

[0040]A blue pigment, a red pigment, etc. can be used in addition to the black pigment 
described above. 



[0041]the quantity of the color material by which these 1st and 2nd paints were set 
receives the ink whole quantity ~ 0.1 to 15 mass % - it is 1 to 10% mass more 
preferably. 5/of rates of a mass ratio of the 1st paints and the 2nd paints are depended 95 
- 97/3, and their range of 10 / 90 - 95/5 is preferably preferred. It is 1st paints / 2nd 
paints =9 / 1 - 4/6 still more preferably. Another desirable range is a range with many 
1st paints. In the case where there are many such 1st paints, stability including the 
discharging stability of a head and the reliability by there being little especially **** of 
discharging efficiency or a discharge opening surface is demonstrated as well as the 
dispersibility as ink. 

[0042] Since ink spreads on the surface of paper effectively in ink with few 2nd paints as 
an action of the ink in the paper to which the polymers dispersing agent stuck, it is 
presumed that the uniform thin film by a polymers dispersing agent is formed in the 
surface, and the rubfastness of a picture also improves by the effect. 
[0043]It sticks to the polymers distribution for making an aquosity medium distribute 
the 2nd paints of the above, for example on the surface of these 2nd paints, and what 
has the function for it to be stabilized to an aquosity medium and to make it distribute 
these 2nd paints is used suitably. As an example of such a polymers dispersing agent, an 
anionic polymers dispersing agent and a nonionic polymers dispersing agent are 
mentioned. 

[0044] (Anionic polymers dispersing agent) The polymer of the monomer as a 
hydrophilic radical and the monomer as a hydrophobic radical, its salt, etc. are 
mentioned. As an example of the monomer as a hydrophilic radical, For example, 
styrene sulfonic acid, alpha, beta-ethylenic unsaturated carboxylic acid, alpha, 
beta-ethylenic-unsaturated-carboxylic-acid derivative, acrylic acid, an acrylic acid 
derivative, methacrylic acid, a methacrylic acid derivative, maleic acid, a maleic acid 
derivative, itaconic acid, an itaconic acid derivative, fumaric acid, and a fumaric acid 
derivative are mentioned. 

[0045]As an example of the monomer as a hydrophobic component, For example, 
styrene, a styrene derivative, vinyltoluene, a vinyltoluene derivative, The alkyl ester of 
vinylnaphthalene, a vinyl naphthalene derivative, butadiene, a butadiene derivative, 
isoprene, an isoprene derivative, ethylene, an ethylene derivative, propylene, a 
propylene derivative, and acrylic acid, the alkyl ester of methacrylic acid, etc. are 
mentioned. 

[0046]Although onium compounds, such as hydrogen, an alkaline metal, ammonium 
ion, an organic ammonium ion, phosphonium ions, sulfonium ion, an oxonium ion, 
stibonium ion, SUTANNONIUMU, and iodonium, etc. are specifically [ a salt ] 
mentioned here, It is not limited to these. In the above-mentioned polymer or its salt, a 
polyoxyethylene group, a hydroxyl group, acrylamide, An acrylamide derivative, 
dimethylamino methyl methacrylate, ethoxyethyl methacrylate, 
Butoxyethylmethacrylate, ethoxy triethyl methacrylate, methoxy polyethylene-glycol 
methacrylate, vinyl pyrrolidone, vinylpyridine, vinyl alcohol, alkyl ether, etc. may be 
added suitably. 

[0047] (Nonionic polymers dispersing agent) The example of a nonionic polymers 
dispersing agent contains a polyvinyl pyrrolidone, a polypropylene glycol, a 
vinyl-pyrrolidone vinyl acetate copolymer, etc. 

[0048] Although the 1st above-mentioned paints, 2nd paints, and polymers dispersing 
agent can choose the combination suitably and the ink of this mode can be obtained by 
making it distribute and dissolve in an aquosity medium, In using the paints of 
self-distributed type with which at least one anionic basis is combined on the surface of 
paints via direct or other atom groups as the 1st paints, By making it contain at least 
combining one side chosen from an anionic polymers dispersing agent and nonionic 



polymers dispersing agent as a polymers dispersing agent, the stability of good ink is 
securable. 

[0049] As for the rate in the inside of the ink of the 2nd paints and the polymers 
dispersing agent which distributes it, 5:0.5-5:2 is preferred at a mass ratio. 
[0050](Aquosity medium) As an aquosity medium used as carrier fluid for distributing 
the 1st and 2nd paints in the same ink or another ink, the thing containing water 
independence or water, and a water soluble organic solvent is used. As this water 
soluble organic solvent, for example Methyl alcohol, ethyl alcohol, N-propyl alcohol, 
isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol, 
The alkyl alcohol of the carbon numbers 1-5, such as n-pentanol; Dimethyl MORUMU 
amide, Amide, such as dimethylacetamide; Ketone or keto alcohol; tetrahydrofurans, 
such as acetone and a JIASETONA record, Ether, such as dioxane; A diethylene glycol, 
triethylene glycol, Tetraethylene glycol, dipropylene glycol, tripropylene glycol, 
Oxyethylene or oxypropylene copolymers, such as a polyethylene glycol and a 
polypropylene glycol; Ethylene glycol, Propylene glycol, a trimethylene glycol, 
triethylene glycol, Alkylene-glycols; glycerin in which alkylene groups, such as 
1,2,6-hexanetriol, contain the carbon atom of 2-6; Ethylene glycol monomethyl (or 
ethyl) ether, diethylene-glycol monomethyl (or ethyl) ether, Low-grade alkyl ether, such 
as triethylene glycol (or ethyl) ether; Triethylene glycol dimethyl (or ethyl) ether, The 
low-grade dialkyl ether of polyhydric alcohol, such as tetraethylene glycol dimethyl (or 
ethyl) ether; Monoethanolamine, Alkanolamines, such as diethanolamine and 
triethanolamine; sulfolane, N-methyl-2-pyrrolidone, 2-pyrrolidone, 
l,3-dimethyl-2-imidazolidinone, etc. are mentioned. These water soluble organic 
solvents can be used also as a mixture, even if independent. Although there is no 
restriction in particular about the content of the above-mentioned water soluble organic 
solvent, 5-40 mass % is a suitable range preferably to five to 60 mass % of all the fluid 
mass, and a pan. 

[0051](Perviousness to the recording medium of ink) this operative condition 
containing the various ingredients explained above — ink [ like ], When Ka value is 
adjusted paying attention to the perviousness to a print medium to less than one 
(ml/m 2 andmsec 1/2 ), have very uniform concentration according to concomitant use with 
the treating solution mentioned later, and edge is sharp, And the image dot excellent in 
the fixing speed to a print medium and fixability can be obtained. The perviousness to 
the print medium of ink is explained below. 

[0052]If the perviousness of ink is expressed with ink quantity V of per 1 m 2 , it is 
known that the ink permeation quantity V in the time t after breathing out an ink droplet 
(a unit is milliliter /m 2 =mum) is expressed by the Bristow method as shown below. 
[0053]V=Vr+Ka(t-tw) 1/2 (however, t>tw) 

Immediately after an ink droplet trickles into the print-medium surface, it is most that an 
ink droplet is absorbed in a surface concavo-convex portion (portion of the granularity 
of the surface of the medium of a print), and the inside of a print medium is hardly 
permeated. The time is [ the absorbed amount to the uneven part of tw (wet time) and 
the meantime ] Vr. If the lapsed time after dropping of an ink droplet exceeds tw, the 
permeation quantity V will increase only the part proportional to the l/2nd power of the 
time (t-tw) which exceeded. Ka is a proportionality coefficient of this increment and 
shows the value according to an infiltration speed. 

[0054]Ka value was measured using the dynamic pervious test equipment S of the fluid 
by a Bristow procedure (made in an Oriental energy machine factory). In this 
experiment, PB paper of Canon, Inc. which is these people was used as a print medium 
(recording form). This PB paper is a recording form which can be used for the both 
sides of the copying machine and LBP which used the electrophotographying system, 



and the print using an ink jet printing recording method. 

[0055]The same result was able to be obtained also to the PPC sheet which is an electro 
photography paper of Canon, Inc. 

[0056]Ka value is decided by the kind of surface-active agent, an addition, etc. For 
example, ECHIRENOKI side 2,4,7,9-tetra-methyl-5-decyne-4,7-diol 
(9-tetramethyl-5-decyen-4,7-diol ethylene oxide-2, 4 and 7) Perviousness becomes high 
by adding the nonionic surfactant (following and trade name "ASECHIRE Norian EH"; 
Kawaken Fine Chemicals Co., Ltd. make). 

[0057]When it is ink (a content ratio is 0%) with which ASECHIRE Norian EH is not 
mixed, perviousness is low and has the character as addition system ink specified later. 
When ASECHIRE Norian EH is mixed with 1% of content ratio, it has the character 
which permeates the inside of a recording form for a short time, and it has the character 
as hypertonicity ink specified later. And the ink with which ASECHIRE Norian EH is 
mixed with 0.35% of content ratio has the character as both middle semivitrenous ink. 
[0058] 
[Table 1] 



[0059]The above-mentioned table 1 shows Ka value, ASECHIRE Norian EH (%) and 
content, and surface tension (mN/m (dyne/cm)) about each of "addition system ink", 
"semivitrenous ink", and "hypertonicity ink." As for the perviousness of each ink to the 
recording form which is a print medium, the thing which has large Ka value becomes 
high. That is, the thing which has small surface tension becomes high. 
[0060]Ka value in Table 1 is measured using the dynamic pervious test equipment S of 
the fluid by a Bristow procedure (made in an Oriental energy machine factory) like the 
above-mentioned. PB paper of above-mentioned Canon, Inc. was used for the 
experiment as a record paper. The same result was able to be obtained also to the PPC 
sheet of above-mentioned Canon, Inc. 

[0061]Here, an ASECHIRE Norian content ratio is 0.7% or more, and the ink of the 
system specified as "hypertonicity ink" is a thing of the range from which the good 
result was obtained about perviousness. And as a standard of the perviousness which the 
ink of this embodiment is made to support, it is preferred that less than Ka value of 
"addition system ink", i.e., 1.0, (ml/m 2 andmsec ) carries out, and below 0.4 
(ml/m 2 andmsec 1/2 ) is especially preferred. 

[0062] (Addition of a color) A color may be further added in the above-mentioned ink of 
a mode. That is, the ink which added the color further to the ink containing the 
dispersing agent for making an aquosity medium distribute the 1st paints, 2nd paints, 
and 2nd paints can form the image dot more outstanding according to concomitant use 
with the treating solution mentioned later on a print medium by short fixing time. 
Although it is as having stated previously that the cohesive force of the 2nd paints is 
eased by existence of the 1st paints, It is eased by one more step of addition of a color, 
and the cohesive force of the 2nd paints is considered that it can suppress effectively the 
unevenness of printing images, such as a "crack" etc. which the absorptivity of ink tends 
to produce in a bad recording medium as compared with a regular paper etc., by it. 
[0063]Anion dye is specifically [ it is preferred to adopt the color of the polarity of a 
basis and like-pole nature combined with the surface of the 1st paints as a color which 



can be used here, and ] mentioned. 

[0064] (Anion dye) the aquosity medium which can be used by this embodiment which 
was described above — receiving — as anion dye [ like ], publicly known acid dye, a 
direct color, reactive dye, etc. are used suitably. It is good to use especially JISUAZO or 
the color which has trisazo structure as skeletal structure preferably. It is also preferred 
to use two or more sorts of colors from which skeletal structure differs. As a color to be 
used, colors, such as cyanogen, magenta, and yellow, may be used in the range from 
which a color tone does not differ greatly except a black color. 
[0065] (Addition of a color) Although 5 mass [ of the whole color material ] % - 60 
mass % may be sufficient as an addition of a color, when it takes into consideration 
utilizing the effect of having mixed the 1st and 2nd paints effectively, it is preferred 
again that less than 50 mass % carries out. When considering it as the ink which further 
usually thought the printing characteristic in the paper as important, it is preferred to 
consider it as 5 mass % - 30 mass %. 

[0066](Treating solution) The polyvalent metal positive ion or salt which has the 
function to react to at least one paints in said ink, in the treating solution as a treating 
solution which can be used for the above-mentioned mode next is included. As an 
example of this positive ion, Ca ++ , Cu 1 "*, nickel ++ , At least one polyvalent metal positive 
ion chosen from the group which consists of Mg ++ , Zn +++ , Ba ++ , aluminum +++ , Fe +++ , 
Cr +++ , Co ++ , Fe ++ , La ++ , Nd +++ , and Y* ++ is included. At least one polyvalent metal 
positive ion preferably chosen from the group which consists of Ca ++ , Cu" 1 " 4 ", nickel ++ , 
Mg ++ , Zn +++ , Ba ++ , aluminum +++ , Fe +++ , and Cr +++ is included. 
[0067] Although for example, CI " , N0 3 " , I" , Br " , C10 3 " , CH 3 COO _ , etc. are 
mentioned as desirable negative ion in typical and this mode which combine with these 
positive ions and can form a salt, It is not restricted to in particular these. 
[0068]As for a treating solution effective in this mode containing the polyvalent metal 
positive ion described here or its salt, it is preferred that the salt concentration is about 
0.01 to 10% both in quality and in quantity. The range of more desirable salt 
concentration is 1 to 5%. The range of still more desirable salt concentration is 1 to 3%. 
[0069]Water, a water soluble organic solvent, and other additive agents other than the 
polyvalent metal positive ion mentioned above as an ingredient of others which 
constitute said treating solution, or a salt may also be included. As a water soluble 
organic solvent, amide, such as dimethylformamide and dimethylacetamide. Ether, such 
as ketone, such as acetone, a TETOTA hydronaliumfranc, and dioxane, Polyalkylene 
glycols, such as a polyethylene glycol and a polypropylene glycol. Ethylene glycol, 
propylene glycol, a butylene glycol, Triethylene glycol, 1,2,6-hexanetriol, thiodiglycol, 
Alkylene glycols, such as hexylene glycol and a diethylene glycol, Ethylene glycol 
methyl ether, diethylene glycol monomethyl ether, The low-grade alkyl ether of 
polyhydric alcohol, such as triethylene glycol monomethyl ether. 
N-methyl-2-pyrrolidone, 1, glycerin, 3 dimethylimidazolidinone besides monohydric 
alcohol, such as ethanol, isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, 
triethanolamine, sulfolane, a dimethyl SARUHOKI side, etc. are used. Although there is 
no restriction in particular about the content of the above-mentioned water soluble 
organic solvent, 5-40 mass % is a suitable range preferably to five to 60 mass % of all 
the fluid mass, and a pan. 

[0070]And in this mode, it is preferred to adjust so that it may have high perviousness to 
a print medium, when this treating solution aims at improvement and a fixable 
improvement of the fixing speed to the print medium of an image dot. 
[0071]The amount of grants to a print medium is equivalent to ink, or it is preferred to 
use less than it. When acquiring a higher OD value so that it may mention later, it is 
preferred to use 30% or less of the amount of grants of 50% or less of the amount of 



grants of Bk ink and ink. 

[0072]Arbitrary color materials may contain in this treating solution. Although the color 
material containing at least one of cyan dye, magenta dye, and yellow dye is raised as an 
example of a color material, it is not restricted to these. That is, as an example, at least 
one color ink other than black ink is made to contain the presentation of this treating 
solution, and the grant mechanism of a treating solution in which a color material is not 
contained may be omitted. By the way, if the function of the treating solution 
concerning this invention to destabilize the dispersibility of the paints in the ink used for 
both records including either [ at least ] polyvalent metal ion or its salt is taken into 
consideration, It is preferred to adopt the color material with which fusibility is 
maintained as a color material added to a treating solution without reacting to 
polyvalent metal ion or its salt. The example of such a color material for example, C. I. 
acid yellow 23;. C. The I. acid red 52, 289;. 51;C.I. basic orange I. - acid - blue 9;C.I. 
reactive red 180;C.I. direct blue 189 and 199;C.I. basic yellow 1, and 2, 1 1, 13, 14, 19, 
21, 25, 32, 33 and 36 - C. 2, 15, 21, and 22;C.I. basic red . 1, 2, 9, 12, 13, 37, 38, 39, 
92;. C. I. basic violet 1, 3, 7 and 10, and 14;C.I. basic blue 1, 3, 5, 7, 9, 19, 24, 25, 26, 
28, 29, 45 and 54, the 65;C.I. basic green 1, 4;C.I. basic Brown . 1, the 12;C.I. basic 
blacks 2 and 8, the magenta dye shown by following structural-formula (I), etc. are 
included. These water soluble dye may be used by one kind, or may be used combining 
two or more sorts. The concentration of these water soluble dye has the preferred range 
of 0.1 - 20 mass % to the treating solution whole quantity, for example. 
[0073] 
[Formula 1] 



[0074] Above-mentioned general formula (I) Naka and "S" express -S0 3 X (however, X, 
alkaline metal etc.). 

[0075]As for a treating solution, it is preferred that the infiltration speed is more than 
5.0 [ml/(m 2 andmsec 1/2 )] in Ka value by a Bristow procedure. 

[0076]Fundamentally, if it is an order that a treating solution is given after giving ink to 
a print medium, as a grant order to the print medium of the ink in this mode and a 
treating solution is mentioned above, it can acquire the predetermined effect mentioned 
above. Since the predetermined effect mentioned above can be acquired to the timing 
not to precede the impact to the print medium of ink to the print medium of a treating 
solution also when this ink and this treating solution are given almost simultaneous on a 
print medium, after giving ink, it is regarded as what the treating solution was given. 
[0077]It is contained in the range of this invention also when an above-mentioned order 
is realized by scan of multiple times to the same field that sandwiched paper feed, 
respectively, if it is concerning concrete composition which defines this grant order 
when using a head of a serial type. 

[0078] As mentioned above, although ink of this embodiment is preceded and given to a 
treating solution, as mentioned above, it is not necessary to limit a number which this 
ink gives to one drop. 

[0079]For example, it is good also as what precedes ink with a treating solution and 
gives it two drops, and in that case preferably, Ink given by these two drops of inside 



preceding has more rates of the 2nd paints than the 1st paints, and the 1st paints can 
make conversely ink given after that what has more rates than the 2nd paints. When this 
reacts to a treating solution given after that, first, many 2nd paints react to a treating 
solution, and can control further outflow of a reactant of the part, the 1 st paints, and a 
treating solution, what increases a rate of the 2nd paints is as preferred as ink which 
makes three drops the number of ink (paints content) preceded and given to a treating 
solution as an embodiment which can acquire same effect, among these is given behind. 
[0080]In giving two or more drops of ink as mentioned above, when giving one drop, it 
makes a total amount of the ink given almost equal. If it puts in another way, when 
according to the embodiment of this invention dividing into plurality and giving ink, 
even if quantity of each drop decreases according to the number of partitions, a 
predetermined effect mentioned above can be acquired. 
[0081]Next, as long as a time lag to which ink and a treating solution in this 
embodiment are given shows up [ each effect of this embodiment fundamentally 
mentioned above as well as a grant order mentioned above ], no matter it may be what 
time lag, it is included within the limits of this invention. 

[0082]That is, a reaction of ink and a treating solution is produced in various modes by 
time after ink is given until a treating solution is given. That is, in an edge part, 
sufficient mixing of paints etc. and a treating solution is produced and it is also 
observed that each effect of this embodiment and especially an effect that controls 
"mist" may be produced at least. 

[0083]From such a point, "mixing" with ink and a treating solution shall mean not only 
overall mixing but setting an edge part etc. in part and mixing on these specifications. It 
shall contain, also when mixing, after permeating into a print medium. A mode of these 
mixing of all is defined as "Being liquefied and mixing." 

[0084]Hue (kind), concentration, and those number of ink given by this embodiment are 
arbitrarily combinable as long as it follows in order of the grant mentioned above. For 
example, as a kind of ink, generally black (Bk), yellow (Y), magenta (M), and cyanogen 
(C) can be used, and dark ** light each ink can be used about these each color. It may 
be the composition which uses at least one of yellow ink, magenta ink, and the cyan ink 
as ink of this embodiment, for example, still more specifically uses a treating solution 
for this, and is given in this order. 

[0085]The most desirable gestalt in such a combination that can apply this invention 
uses ink as black ink. According to this gestalt, each effect of these embodiments, such 
as OD value increase and control of "mist", is because it can contribute most effectively 
to print grace of characters, such as a character. 

[0086]The method of giving these ink to a print medium can consider various things, 
such as the method of contacting spreading, ink, etc. to an immediate printing medium, 
and giving them, and any grant method is a thing of this invention within the limits. 
However, the most desirable gestalt is the thing of an inkjet method which used a print 
head. And combination of a print head and its arrangement as a discharge part can be 
defined in this case according to combination of a kind of ink including a grant order 
and a treating solution which were mentioned above. 

[0087]The above-mentioned grant order etc. become possible by composition of 
specifically arranging a head of ink and a treating solution in the direction to which a 
print head moves relatively to a print medium. 

[0088]. Arranged an ink discharge opening as more concrete composition of such 
composition in the range corresponding to overall width of a printing area in a print 
medium conveyed. Grant of above-mentioned ink and a treating solution which both the 
so-called print head of a full multi type and a print head of a serial type which performs 
movement for a scan to a print medium require for this invention is enabled. 



[0089] Although anything of well-known methods, such as a piezo method, is 
employable as an ink discharge method of these print heads, the most desirable gestalt 
produces air bubbles in ink or a treating solution using thermal energy, and carries out 
the regurgitation of ink or the treating solution with a pressure of these air bubbles. 
[0090] Since a range which ink and a treating solution are breathed out by each print 
head, and laps by it is usually controlled by a pixel unit which constitutes a printing 
image etc., the above-mentioned ink is breathed out by the same position and piled up. 
However, application of this invention is not restricted to such composition. For 
example, a part and a treating solution of an ink dot lap, a treating solution is thinned 
out and given to composition which a predetermined effect of this embodiment 
produces, and data of each pixel, and composition to which paints etc. react to a treating 
solution which flows by blot etc. from an adjacent pixel is also included in the range of 
this invention. 

[0091] (Embodiment 1-2) Other embodiments of this invention are described below. In 
an embodiment mentioned above, this embodiment makes a treating solution what has 
high perviousness, and, thereby, aims at high-speed fixing to a print medium. 
High-speed fixing is the main composition for improvement in the speed of printing 
speed, i.e., improvement in a throughput. By gathering drive frequency of a print head, 
and a bearer rate of a print medium, improvement in a throughput is directly possible. 
However, if it is in composition which laminates a print medium to which subsequent 
handling is inconvenient and delivered paper when ink on a print medium with which a 
print was completed and paper was delivered to it, etc. have not been established, there 
is also a possibility of soiling other print media in unestablished ink. 
[0092]That is, in various factors which contribute to improvement in the speed of this 
printing speed, what is recollected directly is a speed to which a print medium which a 
print completed is delivered as mentioned above, and, therefore, this is in a bearer rate 
of a print medium, or a scan speed of a print head. Namely, if it is in a device using the 
so-called print head of a full multi type, A scan speed will be connected with delivery 
speed of a print medium which a print completed as a result, if a bearer rate of a print 
medium in print operation means delivery speed as it is and it is in a device using a print 
head of a serial type. And a bearer rate of the above-mentioned print medium is 
correlated with an ink discharge cycle to a pixel through resolution of a print, i.e., dot 
density. That is, if it is in composition which prints one pixel in ink breathed out from 
two or more print heads, when fixing and considering the above-mentioned resolution, a 
regurgitation cycle, the above-mentioned bearer rate, etc. to the pixel correlate. 
[0093] As for time when taking into consideration each technical SUBJECT about a 
reaction of above-mentioned conventional pigment ink and a treating solution, after 
breathing out ink on the other hand until it carries out the regurgitation of the treating 
solution, it is desirable to take as for a long time as possible. It is because it becomes 
difficult to produce a phenomenon mentioned above in reacting to a treating solution, 
after pigment ink permeates into a print medium. It can be said that above-mentioned 
SUBJECT in a case of printing using pigment ink and a treating solution will also have 
checked improvement in the speed of printing speed if it puts in another way. In order to 
aim at improvement in an OD value especially, in using pigment ink with a small 
infiltration speed, a problem which spoils this improvement in the speed will become 
remarkable especially. 

[0094]According to this embodiment, after ink is given to a print medium, while 
producing each operation explained by the above-mentioned Embodiment 1 by giving a 
treating solution with a quick infiltration speed, even if it is ink with a comparatively 
slow infiltration speed, an infiltration speed is sped up with these. That is, vl<v2 is 
filled when setting an infiltration speed to a print medium of ink and a treating solution 



to vl and v2, respectively. A phenomenon in this case is constructively shown in 
drawing 4 . 

[0095] Drawing 4 is an order of the ink Im and the treating solution S, and shows a case 
where it is given to print-medium P. In this case, although the reactant 503 begins to 
arise between the ink Im which touches the treating solution S on that boundary, an 
infiltration speed of what the treating solution S and the ink Im mixed becomes quicker 
than an ink independent case. Thus, high-speed fixing is enabled by raising the speed 
rather than an infiltration speed when ink is independent as a whole. 
[0096]In this embodiment, even when what has an infiltration speed small as ink is 
especially adopted by using a treating solution which has a big infiltration speed for OD 
value Hitoshi Kougami, comparatively quick fixing is attained. 

[0097](Embodiment 1-3) An embodiment of further others of this invention is related in 
order of grant of ink and a treating solution. That is, in this embodiment, after giving ink, 
a treating solution is given and ink is given further, according to this embodiment, in 
control of improvement in an OD value, "mist", or feathering, it becomes remarkable 
especially among effects mentioned above. Better fixability can also be acquired if a 
treating solution given between ink is made into a thing of a hypertonicity. 
[0098]Since an operation of the more than of this embodiment and an effect have little 
quantity of ink relatively in a reaction of ink and a treating solution which are given first, 
There is little mobilization by those reactions, and since thickening advances to some 
extent and osmosis of ink etc. is also progressing by the reaction of a treating solution of 
the above-mentioned beginning, and ink when ink is given after a treating solution, it is 
thought that it is because mobilization decreases. 

[0099] (The amount of grants of a treating solution) As for the amount of grants of a 
treating solution, it is preferred to make into less than it whether to be equivalent to ink. 
As shown in the below-mentioned example, when the amount of grants is made less 
than ink, a higher OD value can be acquired and printing quality becomes higher. It is 
good more preferably to make the amount of grants of a treating solution into 25% or 
less of the amount of grants of Bk ink. It is good preferably to make it to 20% or less. 
[01 00] (Embodiment 2) Although a 1st above-mentioned embodiment mainly explained 
a gestalt using ink containing the 1st paints and 2nd paints, a gestalt which made 
separate ink contain these 1st paints and the 2nd paints is also a thing of a category of 
this invention. 

[0101](Embodiment 2-1) the 1st ink in which this mode includes the 1st paints, and the 
2nd ink containing the 2nd paints — and — this — a treating solution reacted to the 1st 
and the 2nd ink is given so that each may contact the print-medium surface by a liquid 
state. And it is preferred to perform at least one side of the 1st ink and the 2nd ink in 
advance of grant of a treating solution then. Various effects considered as a request of 
this invention by this can be acquired. 

[0102]as the combination of grant turn - (1) - the [ 1st / ink -> ] - an ink -> treating 
solution of two, and (2) — the [ 2nd / ink -> ] — an ink -> treating solution of one, and 
(3) - the 1st ink -> treating solution -> 2nd ink, and (4) - the [ 2nd / ink -> treating 
solution -> ] — there are four kinds of ink ** of one. 

[01 03] (Embodiment 3) This mode uses as black (Bk) hue of ink containing the 1st 
paints and 2nd paints, and makes at least one of other hue (C), for example, cyanogen, 
included in printing equipment, magenta (M), and yellow (Y) contain a presentation of 
the above-mentioned treating solution. In this mode, it is desirable to reduce the amount 
of grants of color ink which includes a presentation of a treating solution as mentioned 
above to the amount of grants of black ink. making into 25% or less the amount of 
grants of color ink including a presentation of a treating solution to the amount of grants 
of black ink — this — better ~ ** - it is especially [ 20% or less of] desirable. 



[0104] 

[Example]Although the example of this invention is described in detail, referring to a 
figure, this invention can combine not only an example such but this further, or can 
apply it also to the art of other fields which include the same SUBJECT. 
[0105](Example 1-1) Drawing 5 is a side view showing the outline composition of the 
printing equipment of the full line type concerning the 1st example. This printing 
equipment 1 is a transportation direction (among the figure) of a recording medium as a 
print medium. The ink jet printing system which prints by breathing out ink or a treating 
solution by the print head (discharge part) of two or more full line types arranged in 
accordance with the direction of arrow A in the prescribed position is adopted. 
It is controlled by the unillustrated control circuit and operates. 
Each of each print head lOlBk of 101 g of head groups, and 101S, 101C, 101M and 
101 Y, About 7200 ink discharge openings can be arranged crosswise [ of the recording 
form 103 conveyed in the direction of A in a figure ] (direction vertical to the space of a 
figure), and it can print to the recording form of maximum A3 size. 
[0106]The recording form 103 is conveyed with the transportation belt 111, after 
showing around with the guide version 1 15 of the couple by a transportation motor to 
drive and performing register doubling at the tip. The transportation belt 1 1 1 which is 
an endless belt is held with the two rollers 1 12,1 13, and the shift of the sliding direction 
of the upper part is regulated by the platen 104. The recording form 103 is conveyed 
because the roller 1 13 rotates. Adsorption of the recording form 1 13 to the 
transportation belt 1 1 1 is performed by electrostatic adsorption. The roller 1 13 is rotated 
in the direction which conveys the recording form 103 in the direction of arrow A by 
driving sources, such as an unillustrated motor. The recording form 103 with which the 
transportation belt 1 1 1 was conveyed and record was performed by 101 g of recording 
head groups in the meantime is discharged on the stocker 116. 
[01 07] Each print head of 101 g of recording head groups, Head lOlBk which carries 
out the regurgitation of the black ink explained by the above-mentioned embodiment, 
The treating solution Mr. head 10 IS and each head for color ink (the cyanogen head 
101C, the magenta head 101M, the yellow head 101 Y) which carry out the regurgitation 
of the treating solution are arranged along the transportation direction A of the 
recording form 103 as the graphic display. And the character of black and the print of a 
color picture are attained by carrying out the regurgitation of the ink and the treating 
solution of each color by each print head. 

[0108]In this example, about the ink of the black breathed out from head lOlBk. Ink 
with a slow infiltration speed (henceforth [ this example ] addition system ink) is used, 
Each ink of a treating solution and cyanogen, magenta, and yellow breathed out from 
the heads 101 S, 101 C, 101 M, and 101 Y, respectively used each quick treating solution 
and ink (henceforth [ this example ] hypertonicity ink) of the infiltration speed. 
[0109]The treating solution used by this example and the presentation of each ink are as 
follows. A mass part shows the rate of each ingredient and the sum totals of each 
ingredient are 100 mass parts (Tables 3-7, and 9-19 are the same below). 
[0110] 
[Table 2] 



[0111] 
[Table 3] 



[0112] 
[Table 4] 



[0113] 
[Table 5] 



[0114] 
[Table 6] 



[01 15]Ka value of this black ink was 0.33 (ml/m 2 andmsec 1/2 ). The above-mentioned 
pigment dispersion liquid 1 and 2 is as follows respectively. 
[01 16] [Pigment dispersion liquid 1] After DBP oil absorption mixed well 10 g of 
carbon black and 3.41 g of p-aminobenzoic acid which are 70 ml/100 g in the water 72g 
by 230 m 2 /g, surface area trickled the nitric acid 1.62g into this, and stirred at 70 **. 
The solution which melted 1.07 g of sodium nitrite was added to 5 g of water several 
minutes afterward, and also it stirred for 1 hour. After having filtered the obtained slurry 
by Toyo Roshi No.2 (made by ADOBANTISU), fully rinsing paints particles and 
making it dry in 90 ** oven, water was added to these paints and the paints solution of 
pigment concentration 10 mass % was created. The pigment dispersion liquid which 
self-distributed carbon black electrified in anionic [ which the hydrophilic group 
combined with the surface via the phenyl group by the above method as shown in the 
following formula ] distributed was obtained. 



[0117] 
[Formula 2] 



[01 18][Pigment dispersion liquid 2] The pigment dispersion liquid 2 is adjusted as 
follows. Four copies of monoethanolamines and 72 copies of water are mixed with 14 
copies of styrene acrylic acid-ethyl acrylate copolymers (the acid value 1 80, average 
molecular weight 12000) as a dispersing agent, it warms at 70 ** with a water bath, and 
a pitch is dissolved thoroughly. Under the present circumstances, since it may not 
dissolve thoroughly if the concentration of the resin in which it is made to dissolve is 
low, when dissolving resin, the high concentration solution is created beforehand, it 
may dilute and the resin solution of hope may be adjusted. By operation of a dispersing 
agent, ten copies of first carbon black (trade name: MCF-88, pH 8.0, Mitsubishi 
Chemical make) that can be distributed to an aquosity medium was added to this 
solution, and pre mixing was performed in it for 30 minutes on condition of the 
following. Subsequently, the following operations were performed and carbon black 
(MCF-88) obtained the pigment dispersion liquid 2 distributed by the aquosity medium 
with the dispersing agent. 

Dispersion machine: Side grinder (product made from the Igarashi machinery) 
grinding-media: ~ filling factor [ of the diameter grinding media of 1 mm of zirconia 
beads ]: ~ 50% (volume) 

Grinding time: 3-hour centrifugal separation treatment (for 12000RPM and 20 minutes). 
[01 19]In this example, the ink discharge opening of each print head is arranged by the 
density of 600dpi, and prints with the dot density of 600dpi in the transportation 
direction of a recording form. Thereby, dot densities, such as a picture printed by this 
example, serve as 600dpi both a row direction and a column direction. The regurgitation 
frequency of each head is 4 kHz, therefore the bearer rate of a recording form is set to 
sec in 170 mm /. The interval Di (refer to drawing 5 ) of head lOlBk of ink and the head 
101 S of a treating solution is 40 mm. 

Therefore, time after the paints of black are breathed out until a treating solution is 
breathed out is set to about 0.48 sec. 

[0120]Discharge quantity of each print head was taken as about 15 pl(s) (pico liter) per 
one regurgitation. The same result was able to be obtained also about the case where 
time after breathing out the black ink Bk until it carries out the regurgitation of the 
treating solution S performs the supplementary examination by 0.1 second. 
[0121](Example 1-2) In the above-mentioned Example 1-1, it experimented like 
Example 1-1 except having changed the amount of grants of the treating solution to a 
print medium with about 25% of the amount of grants of black ink. 
[01 22] (Example 1-3) In the above-mentioned Example 1-1, it experimented like 
Example 1-1 except having changed the amount of grants of the treating solution to a 
print medium with about 13% of the amount of grants of black ink. 
[0123](Comparative example) The ink of the following ingredients was prepared only 
using the pigment dispersion liquid 2 prepared like Example 1-1 as a comparative 
example over the above-mentioned Example 1-1 to 1-3. 
[0124] 
[Table 7] 



[0125]The treating solution was not used in this example. 

[0126]The evaluation result of the print thing obtained in the above-mentioned Example 
1-1 to 1-3 and the comparative example is shown in the following table 8. 
[0127] 
[Table 8] 



[0128]The print in each example and each comparative example prints a predetermined 
picture on PB paper by Canon, Inc., and measures OD etc. Measuring [ and ] an OD 
value among the evaluation criteria in Table 8 using the Macbeth concentration 
measuring instrument, waterproof manifestation time is time it becomes impossible for 
picture collapse when water is hung down after a print to almost recognize visually. 
Fixability is time to lose a set-off when paper is delivered to a print thing. 
Feathering estimated "A" and the case where it was observed as "B", when an ink dot 
was observed with a magnifying glass, the existence of a mist-like portion and the 
existence of feathering were observed around a dot and they were not observed. 
[0129]Further again about the edge sharpness of a solid part. The edge part of the solid 
line art image was observed using the magnifying glass, and the case where the linearity 
of the edge of "B" and a line was lost in the case where there are not "A" and a practical 
problem of that by which the linearity of the edge of a line is spoiled a little about the 
case where the edge of the line is finely connected on the straight line was estimated as 
"C." 

[0130]In the case of the system of this example, by the case where the amount of grants 
of a treating solution is lessened, it is understood that a higher OD value is shown so 
that clearly also from Table 8. 

[0131]When it is this example by which a treating solution is given to the ink which the 
paints which do not need a dispersing agent, the paints distributed by a dispersing agent, 
and a polymers dispersing agent mixed about this OD value, The effect by those mixing 
mentioned above is produced, and an OD value higher than the case of the comparative 
example using the ink which only the paints and polymers dispersing agent which are 
distributed by a dispersing agent mixed can be acquired. 

[01 32] When time after the black ink Bk in Table 8 is breathed out until the treating 
solution S is breathed out was made into 0.1 second, the almost same evaluation result 
was able to be obtained. 

[0133]The printing equipment of the full multi type explained above is used where a 
print head is fixed in print operation, and since the time which conveyance of a 
recording form takes is the time which a print takes mostly, it fits especially a 



high-speed print. Therefore, by applying this invention to such high-speed print 
apparatus, the high-speed print function can be improved further, and, moreover, an OD 
value enables a high-definition high print. 

[01 34] Although the printing equipment of this example is most generally used as a 
printer, it is needless to say not restricted to this but for it to be able to constitute as print 
sections, such as a reproducing unit and a facsimile. 

[0135]the effect of this example described with reference to the above table 8 can 
acquire the same effect, not only the composition that used one head about black ink 
like this example but when it is made into two heads and the sum total of the discharge 
quantity of two heads is set to 15pl. 

[0136](Example 2) Drawing 6 is an outline perspective view showing the composition 
of the printing equipment 5 of the serial type concerning the 2nd example of this 
invention. That is, after giving ink to a print medium, it is clear that printing 
equipment's which breathes out a treating solution and to which it is made to react it is 
applicable not only to the thing of an above-mentioned full line type but the device of a 
serial type. The same numerals are given to the element shown in drawing 5 , and the 
same element, and the details of the explanation are omitted. 

[0137]The recording form 103 which is a print medium is inserted from the feeding part 
105, and paper is delivered to it through the print section 126. In this example, the cheap 
regular paper generally used widely is used as the recording form 103. In the print 
section 126, the carriage 107 carries print head lOlBk, and 101 S, 10 1C, 101M and 
101 Y, and along with the guide rail 109, is constituted by the driving force of the 
unillustrated motor so that reciprocating movement is possible. Print head lOlBk carries 
out the regurgitation of the black ink explained by the above-mentioned embodiment. 
The print heads 101S, 101C, 101M, and 101Y carry out the regurgitation of a treating 
solution, cyan ink, magenta ink, and the yellow ink, respectively, and they drive them so 
that the regurgitation of ink or the treating solution may be carried out to the recording 
form 103 in this order. 

[0138]Ink tank 108Bk, 108S which correspond to each head, respectively, From 108C, 
108M, and 108Y, ink or a treating solution is supplied, it is supplied by the driving 
signal to the electric thermal-conversion object already kicked for every delivery of 
each head at the time of ink discharge, i.e., a heater, and by this, Thermal energy is 
made to act on ink or a treating solution, air bubbles are generated, and the regurgitation 
of ink or a treating solution is performed using the pressure at the time of this firing. In 
each head, 64 deliveries are established by the density of 360dpi, respectively, and these 
are arranged almost at right angles to the transportation direction Y of the recording 
form 103, and the scanning direction according to the direction, i.e., each head, almost. 
And the discharge quantity for every delivery is about 25 pl(s). 
[0139]In each above composition, each distance between heads is 1/2 inch, and it 
follows, The distance of head lOlBk and 10 IS will be 1/2 inch, and again, Time since 
the print density of a scanning direction of 720dpi and the regurgitation frequency of 
each head is 7.2 kHz, after the pigment ink of head lOlBk is breathed out until the 
treating solution of the head 101 S is breathed out is set to 0.05 sec. 
[0140]Drawjng_7_(a) - (c) is a figure in which showing the example of others 
respectively of the head configuration in serial printing equipment as shown in drawing 
6, and showing delivery arrangement typically. 

[0141] As shown in the figure (a), it may be the composition that the discharge part 
10 IS which has two discharge parts which carry out the regurgitation of the black ink 
(discharge part lOlBkl, 101Bk2), and carries out the regurgitation of the treating 
solution among these is allocated. In this case, after the ink of black is given, a treating 
solution will be given and the ink of black will be given further after that. 



[0142]The head configuration which begins the figure (a) and is shown in drawing 7 
makes one head structure about some ink or treating solutions, and, of course, fluid 
chambers which are open for free passage to a delivery or this for every ink or treating 
solution are mutually separated in the head unit of these integral construction. Therefore, 
each discharge part is the same as that of the head of each ink or a treating solution. 
[0143]Although drawing 7 (b) shows the example which has two discharge parts which 
carry out the regurgitation of the black ink like the example shown in the (a), these 
discharge part lOlBkl and 101Bk2 are arranged so that the regurgitation can be 
preceded and carried out to a treating solution. According to this composition, a treating 
solution will be given after two drops of black ink of ink are given. 
[01 44] Although drawing 7 (c) is the same arrangement as the example shown in 
drawing 6 , and a number about the arrangement and the number of the discharge parts 
101 S which carry out the regurgitation of discharge part lOlBk which carries out the 
regurgitation of the black ink, and the treating solution, it changes each ink composition 
of C, M, and Y. Two discharge parts of C, M, and Y each ink are provided, respectively 
(the discharge part 101C1, 101C2, the discharge part 101M1, 101M2, the discharge part 
101Y1, 101Y2), The discharge part 101C1 for every ink, 101M1, 101Yl,andthe 
discharge part 101C2, 101M2 and 101Y2 are arranged at right angles to a scanning 
direction, respectively. In the case of this head configuration, each ink of C, M, and Y is 
piled up by the scan of the multiple times which sandwiched conveyance of a recording 
form. It is for carrying out the regurgitation of the dark ** light ink mutually about two 
discharge parts of each ink. 

[01 45] As shown in drawing 7 (a) and (b), when there are two discharge parts of the 
black ink in ink, for example, the content ratio of the 1st paints and the 2nd paints in the 
ink breathed out from each may change this, although any discharge part is the same. 
For example, in the ratio of the 1st paints to the 2nd paints, discharge part lOlBkl may 
be [ discharge part 101Bk2 ] (9:1) in (1:1). Contrary to this, lOlBkl may be (9:1), and 
discharge part 101Bk2 may be (1:1). 

[01 46] (Example 3) In the example of further others of this invention, as shown, for 
example in drawing 7 (a), a print head or a discharge part arranges. That is, in drawing 7 
(a), the black ink from discharge part lOlBkl and 101Bk2 is breathed out, and the 
regurgitation of the treating solution is carried out from the discharge part 101 S. That is, 
the regurgitation is performed in order of ink, a treating solution, and ink. 
[0147]In this example, each discharge part arranges a delivery by the density of 600dpi, 
the discharge quantity is about 15 pl(s), respectively, and each discharge part interval is 
1/2 inch like Example 2. Regurgitation frequency is 10 kHz and print resolutions are 
600dpi both a vertical scanning direction and a scanning direction. Thereby, the 
regurgitation interval of ink and a treating solution serves as 30msec. A treating solution 
has ASECHIRE Norian EH2% of hypertonicity. 

[01 48] Since according to the composition of the above example the OD value of the 
print of a black character etc. can acquire about 1 .5 or more high OD values and does 
not almost have mobilization of the reactant by a treating solution, generating of "mist" 
and feathering can be prevented. Since the thing of a hypertonicity is used as mentioned 
above about a treating solution, better fixability is realizable. 

[0149](Example 4) the ink which includes the example shown in drawing 5 for the 1st 
paints and 2nd paints -- not but, When the 1st paints and 2nd paints are applied to the 
thing of the gestalt which carries out the regurgitation separately, each print head of 101 
g of recording head groups, Head for pigment ink lOlBkof ** lstl of black, head for 
pigment ink lOlBkof ** 2nd2 of black, the head 101 S for treating solutions that carries 
out the regurgitation of the treating solution, Each head for color ink (the cyanogen head 
101C, the magenta head 101M, the yellow head 101Y) is arranged as it shows drawing 



1 1 along the transportation direction A of the recording form 103. And the print of the 
character of black or a picture in color is attained by carrying out the regurgitation of the 
ink and the treating solution of each color by each print head. 

[0150]In this example, about the 1st pigment ink and 2nd pigment ink of black that are 
breathed out from head lOlBkl and 101Bk2, respectively, each in which each ink of the 
heads 101 S, 101C, 101M, and 101Y, the treating solution by which the regurgitation is 
each carried out, ** et al, and cyanogen, magenta, and yellow of an infiltration speed is 
quick using the late addition system ink of an infiltration speed ~ hypertonicity ink is 
used. The presentation of the 1st and 2nd ink and the treating solution which are used by 
this example is as follows. 
[0151] 
[Table 9] 



[0152] 
[Table 10] 



[0153] 
[Table 11] 



[0154]Both of Ka value of these 1st and 2nd pigment ink of black ink were 0.33 
(ml/m 2 andmsec 1/2 ). The above-mentioned Example 1-1 describes the above-mentioned 
pigment dispersion liquid 1 and 2. 

[0155]By using the 1st pigment ink and 2nd pigment ink of black by this example 
shown above, the treating solution having contained the compound of heteropolarity 
will react to the state of the fluid which the 1st paints, 2nd paints, and polymers 
dispersing agent that are tinged with like-pole nature are mixed, and is distributed. 
[0156]In this example, the distance Di (refer to drawing 11) between head 101Bk2 of 
pigment ink and the head 101 S of a treating solution is 80 mm, therefore time after the 
1st or 2nd pigment ink of black is breathed out until a treating solution is breathed out is 
set to about 0.48 sec. The discharge quantity of each print head is 15pl per one 
regurgitation except Bk head. 

Each Bk head was set to about 10 pl(s) per 1 discharge quantity. 

Therefore, when 1 pixel is formed with the head of Bkl and Bk2, about 20 pi grant of 



the Bk ink will be carried out in total. 

[0157]When the print thing obtained using such a device and ink was evaluated like the 
above-mentioned Example 1-1 to 1-3, the almost same result was obtained. 
[01 5 8] (Example 5) Drawing 8 is an outline perspective view showing the composition 
of the printing equipment 5 of the serial type which can be used for the process made to 
react to a treating solution, after mixing the 1st pigment ink and 2nd pigment ink of this 
invention on a print medium. That is, it is clear that printing equipment's which can be 
used for this process it is applicable not only to the thing of an above-mentioned full 
line type but the device of a serial type. The same numerals are described to the element 
shown in drawing 5, and the same element, and the details of the explanation are 
omitted. 

[0159]The recording form 103 which is a print medium is inserted from the feeding part 
105, and paper is delivered to it through the print section 126. In this example, the cheap 
regular paper generally used widely is used as the recording form 103. In the print 
section 126, the carriage 107 carries print head lOlBkl, 101Bk2, and 101S, 101C, 
101M and 101Y, and along with the guide rail 109, is constituted by unillustrated 
driving force so that reciprocation moving is possible. Print head lOlBkl breathes out 
the 1st pigment ink of black ink, and print head 101Bk2 carries out the regurgitation of 
the 2nd pigment ink of black. The print heads 101S, 101C, and 101Y carry out the 
regurgitation of a treating solution, cyan ink, magenta ink, and the yellow ink, 
respectively, and they drive them so that the regurgitation of ink or the treating solution 
may be carried out to the recording form 103 in this order. 

[0160]Ink tank 108Bkl which corresponds to each head, respectively, 108Bk2, 108S, 
From 108C, 108M, and 108Y, ink or a treating solution is supplied, it is supplied to the 
electric thermal-conversion object (heater) established for every regurgitation of each 
head at the time of ink discharge by the driving signal, and by this, Thermal energy is 
made to act on ink or a treating solution, air bubbles are generated, and the regurgitation 
of ink or a treating solution is performed using the pressure at the time of this firing. In 
each head, 64 deliveries are established by the density of 360dpi, respectively, and these 
are arranged almost at right angles to the transportation direction Y of the recording 
form 103, and the scanning direction according to the direction, i.e., each head, almost. 
And the discharge quantity for every delivery of 15pl, the other ink, and a treating 
solution of the discharge quantity of the delivery of Bk ink is 23pl. 
[0161]In the above composition, each distance between heads is 1/2 inch, and it follows, 
The distance of head lOlBkl and 101S will be 1/2 inch, and again, Time since the print 
density of a scanning direction of 720dpi and the regurgitation frequency of each beef 
fat is 7.2 kHz, after the pigment ink of head lOlBkl is breathed out until the treating 
solution of the head 101 S is breathed out is set to 0.1 sec. 

[0162](Example 6) In the example of further others of this invention, in the ink jet 
printing device of the serial type shown in drawing 8 , the array order of a print head is 
changed and a grant order of the 1st pigment ink of black and the 2nd pigment ink, and 
a treating solution is changed according to it. 

[0163]Namely, in drawing 8 , set array order of a print head to head lOlBkl, head 105S, 
and head 101Bk2 (the same as that of the above-mentioned Example 5 about other 
heads), and by this, The regurgitation of each is carried out to a print medium in the 
order of the 1st pigment ink of black, and the second pigment ink of a treating solution 
and black. Each distance between heads, the regurgitation frequency of each head, etc. 
are the same as that of the above-mentioned Example 2. 

[01 64] According to this example, after mobilization of the reactant of ink and a treating 
solution is given to the 1st pigment ink and the 2nd pigment ink, compared with the 
case where a treating solution is given, it can do less and generating of mist can be 



controlled further. 

[01 65] Although the 1st pigment ink of black shall be breathed out from head lOlBkl 
and the regurgitation of the 2nd pigment ink of black shall be carried out from head 
101Bk2 in the above-mentioned explanation, Contrary to this, the 2nd pigment ink of 
black is breathed out from head lOlBkl, it may be made to carry out the regurgitation 
of the 1st paints of black from head 101Bk2, and the same effect as **** can be 
acquired also by this composition. 

[0166](Example 7) Drawing 9 is a side view showing the outline composition of the 
printing equipment of the full line type concerning the example of further others of this 
invention. The same ** is described to the element shown in drawing 5 , and the same 
element, and the details of the explanation are omitted. 

[0167]Each print head of 101 g of recording head groups, Each head (the cyanogen 
head 101C, the magenta head 10 1M, the yellow head 101 Y) which carries out the 
regurgitation of the color ink including head 101 Bk which carries out the regurgitation 
of the black ink explained by the above-mentioned embodiment, and a treating solution 
presentation is arranged along the transportation direction A of the recording form 103 
as the graphic display. And the character of black and the print of a color picture are 
attained by carrying out the regurgitation of the ink of each color by each print head. 
[01 6 8] In this example, each ink of cyanogen, magenta, and yellow having contained the 
treating solution breathed out from the heads 101C, 101M, and 101Y about the ink of 
the black breathed out from head lOlBk using addition system ink, respectively used 
hypertonicity ink. 

[0169]The presentation of each ink used by this example is as follows. A mass part 
shows the rate of each ingredient. 
[0170] 
[Table 12] 



[0171] 
[Table 13] 



[0172](It is S=S0 3 Na among the above-mentioned structural formula.) 

[0173] 

[Table 14] 



[0174] 
[Table 15] 



[0175]Ka value of this black ink was 0.33 (ml/m 2 andmsec 1/2 ). The above-mentioned 
pigment dispersion liquid 1 and 2 is respectively stated to Example 1-1. 
[0176]Discharge quantity of each print head was taken as about 15 pl(s) (pico liter) per 
one regurgitation. Color ink was later given to the pixel which gave black ink, such as a 
black character. The amount of grants of the color ink was made into 8% to black ink. 
That is, it could be yellow ink 8% magenta ink 8% cyan ink 8% to black ink 100%. 
That is, the sum total of 3 ink of cyan ink, magenta ink, and yellow ink is 24% to black 
ink 100%. 

[0177]The result as the above-mentioned Example 1-3 with same OD, feathering and 
edge sharpness, waterproof manifestation time, and fixability that are the printing 
quality of the black of this example was obtained. 

[01 7 8] (Example 8) Drawing 10 is a side view showing the outline composition of the 
printing equipment of the full line type concerning the example of further others of this 
invention. The same numerals are described to the element shown in drawing 5 , and the 
same element, and the details of the explanation are omitted. Each print head of 101 g of 
recording head groups, Head lOlBk which carries out the regurgitation of the black ink 
explained by the above-mentioned embodiment, Each head (the cyanogen head 101C, 
the magenta head 101M, the yellow head 101 Y) which carries out the regurgitation of 
the magenta and yellow ink which do not include the cyan ink **** treating solution 
presentation including a treating solution presentation is arranged along the 
transportation direction A of the recording form 103 as the graphic display. And the 
character of black and the print of a color picture are attained by carrying out the 
regurgitation of the ink of each color by each print head. 

[0179]In this example, each ink of cyanogen, magenta, and yellow having contained the 
treating solution breathed out from the heads 101C, 101M, and 101Y about the ink of 
the black breathed out from head lOlBk using addition system ink, respectively used 
hypertonicity ink. The presentation of each ink used by this example is as follows. A 
mass part shows the rate of each ingredient. 



[0180] 
[Table 16] 



[0181] 
[Table 17] 



[01 82] (It is S=S0 3 Na among the above-mentioned structural formula.) 

[0183] 

[Table 18] 



[0184] 
[Table 19] 



[0185]Ka value of this black ink was 0.33 (ml/m 2 andmsec 1/2 ). The above-mentioned 
pigment dispersion liquid 1 and 2 is respectively stated to Example 1-1. 
[0186]Discharge quantity of each print head was taken as about 15 pl(s) (pico liter) per 



one regurgitation. Color ink was later given to the pixel which gave black ink, such as a 
black character. Cyan ink was given in order to demonstrate the characteristic of a 
treating solution to up to black ink. cyan ink independent grant — although it is good, in 
order to prepare a color tone and to search for better fixability, magenta ink and yellow 
ink are also given. The amount of grants of the color ink was made into 8% to black ink. 
That is, it could be yellow ink 8% magenta ink 8% cyan ink 8% to black ink 100%. 
That is, the sum total of 3 ink of cyan ink, magenta ink, and yellow ink is 24% to black 
ink 100%. 

[0187]The result as the above-mentioned Example 1-3 with same OD, feathering and 
edge sharpness, waterproof manifestation time, and fixability that are the printing 
quality of the black of this example was obtained. 

[01 88] When changing the order of printing in color in addition to the order of the 
above-mentioned cyanogen, magenta, and yellow, it is good to add polyvalent metallic 
salt or polyvalent metal ion to the ink printed to the next of black. In that case, it is not 
necessary to add polyvalent metallic salt or ion to the 2nd and the 3rd ink in color. 
[0189] 

[Effect of the Invention] According to this invention, the treating solution which reacts 
the 1st paints, 2nd paints, and 2nd paints to the ink containing a polymers dispersing 
agent and this ink is used, By giving this ink previously to a print medium, and giving 
the treating solution which contains polyvalent metal ion or its salt succeedingly so that 
this treating solution and this ink may be mixed by the print medium by a liquid state. It 
has high OD, and excels in edge sharpness, and also a picture with few strike-throughs 
to the print medium of a picture can be acquired. The late fixing speed and the 
insufficient fixability which were made into the fault of further conventional pigment 
ink are also substantially improvable. 

[0190]If what has a late infiltration speed is used as ink, even if there is time for time 
until a treating solution is given next to permeate for a long time, quantity of the color 
material which stops at a print-medium layer part can be increased, and an OD value 
can be increased further. What is called feathering can also be controlled as an effect of 
using ink with a slow infiltration speed itself. 

[0191] According to this invention, it can suppress effectively that "exudation" or "mist" 
arises around an image dot. 

[0192]Especially when a treating solution is given and ink is further given after giving 
ink, in control of improvement in an OD value, "mist", or feathering, it becomes 
remarkable especially. If a treating solution is made into the thing of a hypertonicity, 
comparatively good fixability can also be acquired. 

[01 93] When the infiltration speed of a penetrant is carried out with Ka value by a 
Bristow procedure more than 5.0 (ml/m 2 andmsec 1/2 ), a treating solution becomes a thing 
of comparatively high perviousness, and it becomes possible to speed up fixing speed. 
[0194]When giving in order of the 1st ink, the 2nd ink, and a treating solution, the effect 
that there are few strike-throughs can be acquired. 

[0195]The polymers dispersing agent for the 1st paints concerning this invention, and 
the 2nd paints and the 2nd paints, So that a treating solution may be given and also the 
2nd ink or 1st ink may be given, after dividing, preparing the 1st ink and 2nd ink and 
giving this 1st ink or the 2nd ink to a print medium, Since the 1st paints, 2nd paints, and 
treating solution are mixed on a print medium when a treating solution is given between 
the 1st ink and the 2nd ink or between the 2nd ink and the 1st ink, it can ease that 
phenomena, such as "exudation", arise in an image dot. As a result, an OD value is high 
and the high-definition print which was excellent in edge sharpness can be performed. 
By using the thing of comparatively high perviousness for a treating solution, the 
reactant of the 1st and 2nd ink etc. and a treating solution also shows high perviousness, 



and it becomes possible to speed up an infiltration speed as a whole. As a result, it 
becomes possible to be able to gather fixing speed and to realize a high-speed print. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 is a key map which illustrates constructively "exudation" 
phenomenon of the reactant at the time of making a treating solution react to ink. 
[Drawing 2]Drawing 2 is a key map which illustrates constructively the dot formation at 
the time of making a treating solution react, after giving ink to a print medium in one 
embodiment of this invention. 

[Drawing 31 They are an approximate account figure in the state where the ink 
concerning drawing 3 (a) this invention made it give the print-medium surface, and an 
approximate account figure in the state where conventional pigment ink made drawing 3 
(b) give the print-medium surface, 

[Drawing 4]Drawing 4 is a key map which illustrates constructively the dot formation at 
the time of making it react to a treating solution, after mixing pigment ink and dye ink 
with a print medium in one embodiment of this invention. 

[Drawing 5] Drawing 5 is a side view showing the outline composition of the printing 
equipment concerning one example of this invention. 

[Drawing 61Drawing 6 is a perspective view showing the printing equipment 
concerning another example of this invention. 

[Drawing 7"|Drawing 7 is a mimetic diagram showing the head configuration of the 
printing equipment concerning the example of further others of this invention. 
[Drawing 8]Drawing 8 is a perspective view showing the printing equipment 
concerning another example of this invention. 

[Drawing 9]Drawing 9 is a side view showing the outline composition of the printing 
equipment concerning the example of further others of this invention. 
[Drawing 10]Drawing 10 is a side view showing the outline composition of the printing 
equipment concerning other examples of this invention. 

[Drawing ll]Drawing 11 is a side view showing the outline composition of the printing 

equipment concerning other embodiments of this invention. 

[Description of Notations] 

Id Dye ink 

P Print medium 

S Treating solution 

Ip Pigment ink 

Im Ink 

vl The infiltration speed of the pigment ink to a print medium 

v2 The infiltration speed of the dye ink to a print medium 

v3 The infiltration speed of the treating solution to a print medium 

Ka Proportionality coefficient 

t Lapsed time 

V Permeation quantity 

tw Wet time 

Distance between the head of Di pigment ink, and the head of a treating solution 
1 Printing equipment 
5 Printing equipment 
lOlg head group 

101 (Bkl, Bk2, S, C, M, Y, CI, C2, Ml, M2, Yl, Y2) Print head (discharge part) 



103 Recording form 

104 Platen 

105 Feeding part 

107 Carriage 

108 (Bk, S, C, M, Y) Ink tank 

109 Guide rail 

1 1 1 Transportation belt 

112 and 113 Roller 

114 Resist roller 

115 Guide plate 

116 Stacker 
126 Print section 
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i» Bft^SHWJt***. KWBSl©S*ttfc 'P*< 
it 1 o©;p-*;/ttetfi«gt, L< liflS<0«?H*^ 
LTRm 1 ©^©*ffiia^**i7V*gE#»£!lfl 

^f*fcmJtf*E l J* RHtt? 

<i y, 

RiaajStt^ffiatani'f *vat/*©*©^a< it- 

7'J > h$tt±7?R®S$il^>? itf& 

iz* ^-tiTODRtm* 6R-r tfR«ra«s* 
tiftwtuis-e:, ry v nnwice^TR-f v^fejctf 

ajtcitntiwv^iy hyy > han. 

i ~ 3 wttitHzt Btgw-r v ^ x y h ^ y y h s 
■ : 

-COOM, -SO3WU -POsHMSIf-POsMz 

6\ z;i/*y^s*\ Ty^=.^jut\ &^>iAt^mT 
y^-v^zm?) o 

im^q 5 ] tut mnw.^m mmm i ~ 1 2 ©7 
^i~3 ©i^tuwciBKO'T h^y y hm 

So 

n«qi 6 ] mm 1 ©m*4©s?©^) 8 0 %j.x±# 

S@0. 0 5~0. 3/im?ft«fmi1~3©t^tl 
ftHCIBtt©^ > ^ v> 1 ■> h ^ y > h ^So 
OM&9f 7 ] MEJg 1 ©W*©tt?©tt 8 0 %J-X±tf 



(3) 



1$M 2 0 0 2 - 8 6 7 0 7 



e*i o . i ~ o . 2 5m mT'&zm&m 6 tcietBtf) -r v 

[||$88] MESg2©«*^03t®KiS5mHiS[ 
»J*B»-r«CtK«fcy««*tiT^*B3»S1 ~3© 

^TS^K^J1 1 ~ 3 ©ivfftfrfclBKflK >*5>x y 

mm i o ] Huiam 2 <d»4a\ r < a < t *,m. 
©sa* 2 wstomui'tttaKm 1 ~ 3 wtntHz 
istto-r *j 1 y h I y y v mm, 

m#m 1 1 1 mm 1 <otm t.%2 oxm t<omm 

Jt*tf 5/9 5-9 7/3©ttH?S««raOS1 ~3© 

2] ifflasi ©»**£* 2 ©ntt£©Jtt 

iWtfl 0/9 0 ~9 5/5 ®«H?*3SI5R]31 1K 
E«©-r V*3?i y h 7'J y hSI. 

DMta 1 3 ] mm 1 ©a»£* 2 (omntowm 

Jt*tf9/1~4/6©ttH?63ll*SM 2KE«© 

[mm 1 4 1 Huism 1 (ommm 2 ©«** * y 

< 1 ~ 3 ©ivmaMElBKflH V*S>x v I s 

nan 1 5 1 iuess 1 ©waas * 2 om«» 
* < t ti— 35rtt*-#>^7 y w&zmxm 1 ~ 3 © 
^■m*(=E««>-rv*^i y h^u y [-mm. 

m&m 1 6] v*tf»c»3i 1 <o«H©«ffin: 

qi 1 ~ 3 ©^rnfrlcHMK SJx y h > h* 

So 

Dm 1 7 ] BBfefttW:: * vtt *»?S*H 
1 6KE«©-r>?v>xy h7'J > hga 

#H1 7KE«©-<>?v>xy h^'J V h^a= 

hyx3 , ^*tt*#-r*H5WSi 8tcfBW(7)'r>^i/i 

y K^yvhSH. 
[H*52 0] lOftt, 

~3©l^ftfrfcK«©<l' h 

wm<(y*mi&. «ra«tttm»©«H»T?sjiiu me 

asanas teE*©<f>*5?iy hyyvnat 
[§1*3122] neES#iRUM»e$Aicfi^7R 

©BWSTSEBU tul3ti:aj*Jil#S«, fOE&tttiigPfr 



s^vi', stum mjytmm^'jymmz 

ttffl*-ttT««ad***t)<!!)"P**B!«^3fcE«© 
MSB 2 3 ] MEIBlS^Sli, HuEStft-r > -7 RttU 

aifcj; ^BuiBiasjSttabgPiDiBiSffiBicistTT, ->7 > 

tttrnz-z-vyt^yvvtimt. -rin— rv* 

©Ta5*woii3icB««)-r>^s>iy h^y v h& 
a„ 

[BW0H2 4] KtiB^istts *©saastf» ?y 

Xhf7SlEj:*Ka«T5. 0 (ml/m2-msec 
V2) «±?a65H3j0« 1 ~ 3 ©^-f ftfrfcKtt©* y 
9*Sx.y VMM. 

[H*H2 5] H!HG«*W>*ttaW£«J:lJWKffl3 

istttugpii, »«BS»WK»iii-r*yy v untfcfcw- 
syy v n»ao^Bica*SLfciSH?*hWi'r yi 

ttUPfcJ:l«IMl»tttaPfl«K**iT^*BI*«3 K 
E«©-f V*5>x » h?y V h^Mo 
DBMI2 6] BufB^fV^tttiigPfccfcWBiaS 

jsttiugp^ mi mm&mz mvmvm*mi t t y y 

>H««=«LT»lli*ff5B«iW8*BfcJl^ huIB 
tt8SJffl#8ttaSKi¥8«0J8-r*e: t^J: y /'J > 

to**«#JH 3 IcfBttro'T V ^ »J x y h 7 y V h « 
tiWi-T >*fiJ:tf«Sia*«:Hjr*»B9I3 ICEI8© 

[n«gf 28] idiBf y * tt, »aas^ ^ y x 1- 

■7^C«feSKa<lT*1. 0 (m I /m2 • m s e c V2) 
5fe«7?a5*ll«^2 4©t^-f tlftMEBBKO'T >^ S?x y 

h^yvhilSo 

[M^9 2 9] 7'J V HiftlcJ* LT. ^»^7j<tt« 

wmzimtmT&G'(y**tt J 3-TZ'(y*vta® 
m^yotm^^mm^t^mmm.^ 
m?vy mft^<Dm*y<7<Dtt$mm'iimmz 
tt$?zitiboMW&WL£ttrz<(y* s J* y h^'J 
vhgi7-$oT, K'Tv^t*. *tmwt. mam 
mt. ^2comnt. n&H)m\t*2*. mesh 

tt«6<)!>«?He^LTBBisi ®«»©ai»Ee^*nT 
^sgB»^««T-sy, «« 2 

T^zmtmm&<nntt%m\te*.vrs-*y®.<Dm 

BWlSttC a++ C u++ N i ++ M g++ Z n+++ B a 



(4) 
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++ A I +++ F e+++ C r +++ C o++ F e++ L a++ N 

■<*>t *©£©M££^t> s&g&T-ao y » 

>9*Jx>y h^yvhSB. 
[ffi $5 3 0] 7'J > h&ttK*f LTx ffi»«3Kttffi 

'J>S < £fc 1 -3©7-*>ttgtfB8fc L < tiffi©^? 

tiT^*»^PI«tt©»«?»1ICTJfiJ:tfy=*Vtt© 
ig#?#ffity©'J>&<<!: ££fcm2©fV? 

?y > h«#±-p»ioaj«tB'r 
#**>©-?£ ( Js 

wry > mwt-e&ttfffiXTmmtz * a tctt-^-r 
[ffl$5 3i] yy v nuM*±(ciH»*iBa-r *ia 

*=rr *«j3«*K7y > mw*±icft«* 2 © 

IIS : 

m ytits ft 1 ©H*4&tf ft 2 ©im^lSSWWK 
»Rtt«?S*, MM 1 ©«HM>*< £fc 1 ^©7" 

©H#?#ftsj©'>& < t t-ssstr * > * y x 



©>r i#iw«Mn»r * «fc 3 ictt^s ti*t t *i= 
a. i«n©*v*atM2©*>*©fc*u:£$ft 

MSB 3 2 ] MfEft 1 SIRS 2 ©istcg I * . 

BK«-r>*«K^y > nw*±©K-r y^tmmm. 
t com^mnn Lzmmmvmett nzmim? y > 

iste©^ y y V h 

*h*3£lc«fc*KafilT«5. 0 (m I /nr>2 'msec 
V2) J.X±T$^H5RJi3 1 fctm(D*y?9'x>y V~7 

yvf-^So 

[«««3 4] idiB'Tv^ttv aaastf* ?'yxi- 

9aclc£«Kaa?1. 0 (m I /m2 • m s e c V2) 
*3rPfc*H3»B3 1 lcl3«0-CV*^i» h7'J V h 

*VttS©W5)iJ«*tl^'>S< tt» 1 ■3?**IMl 
«3 1 lztBmff><f>9*Jx<y h7V V : 
-COOM, -SO3M, -P03HMSO : -P03M2 

jb\ 7;i/*y^®*\ yy=E-^L,t\ h^\tMW 
y^-^b&m) o 

m&H 3 6 ] iOlBfli? BI«, RXft 1-12 ©7;u 

3 1 KiEtt©fV?v>iu/ h^'J> HSt. 
[n«« 3 7 ] MiBSg 1 ©^*4©^?©l*) 8 0 %HLt 
tmm. 0 5-0. 3Mm-p»*B«3S3HEEI8© 

h^y>h^s6= 

[R«9 3 8 ] mBUS 1 ©^*4©)S?©^ 8 0 %J6Lh 
^ttSO. 1 ~0. 2 5 jim?**flra8B3 1 iCfBIg© 

[H«« 3 9 ] MIBM 2 ©^*4A^©a® 
IWW*i!ft«r*CtlcJ:y««*tiTl'»*BI«^3 1 tc 

iB*©f -y hyy y htj^o 
[M*^ 4 0 ] MIBK#?#iWx;l/*>I^K# 

-*T»SH«a3 1 lcE«©f >-j75?i-y h^J > h 

n«]|4 1 ] MfBSg 2 oMHtf. f < 4 < £ fcffifi 
©S4S2SH©^i|i4^#t?it5t<iS3 1 lc!Btt©-r><7 

f ;i? h7y>h*a» 

[ffl«S4 2] MIBB 1 <0KSi«2©«»i:©M 
ib*#5/9 5-9 7/3©«BBT , »*ll«S3 1 tcfB 
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[«^4 3 ] miiesg i (Dmntm 2 (owmtonm 

Jt*tf1 0/9 0~9 5/5WeHT-$«li5J<II4 2lC 

[B«a4 4] mzm-\<Dmntm2owmt(Dwm 

Jttttf 9/1 ~4/6©^T»*5ll*S4 3fcE«© 

[if 3c3f4 5 ] Miem 1 2 ©gpu y t,* 

So 

[B39SS4 6 ] lyfBm 1 ©«8fc«J:lBB 2 (DS8<D'J> 
t*,-*tt*-*>^5y*Ti5*WWI3 1 1CE 
«©-T > * x 7 h 7 'J > h £;£o 
IB«3S4 7] »-f 1 

S3 1 KEB©fy?.v>x>j> h7U> 

4 7 KES©f V*5>x y h7'J V 
[M#3 4 9] " * >§ft»4i«Httft|Bk OSSO* 

«fe xfExasm* a str n* < <t t-o-p* 

[HM8I5 1] ai1©f >*£SB2©fy*fc*Slj8 

Km 1 (D4y*#s tfc 1 OOT 7 "* Vftgtfil 

gfc L < ttffii©H? fflfcft LTMW, 1 (Dffif4(08S(c« 

I*SB2©-fV*tf, H«?»»»JtcJ:^T«*tt«*Wc 

ttf-p**ffl«tBaiii ©a8©™aB 

tt©B#?#»S]©'J>fc< it-SiSS*, 
B^»tf^^»**>atf*©tt©'J>ft< <ht- 
7 'J V h»W*^-eiHOSj«fcttJIS 100^ 

arras -la^y^t if-wmmcz-m % <t a ic«4* 

ties 1 ©•<> * t km 2 ©-< > <? ©'j>& < i: *m 
?vy mmctt* Ltcmzmmmmztts? % ct* 

[«*S5 2] tesgiwi-v^atrasf^wo?* 

«5 1 KB«<0-rv^5?xy h^'J V 
[««S5 3] ttSl©fV*at«dir2©-fV*© 

£■5 sfr-ttm? y > mw*u:tt5 u o^tbjqs 

U &teK«S*©tt4ffifctt4 LSfro fc-r 

v**tt5-rsi8**rr*sisos5 1 kibk©^? 



[^©paa&iHeji] 

[0 0 0 1] 

'J v KS«fi«fclf^'J V hSSfcH U PL< BO* 

feitfco-rvf *©few«^swb*-&*j«# (bit* 
«raat«ffS!-r«) £ffl^T7y>hffl*&* ohpm 

^ 5>x •> h 7y > KB»fi«ttf ^y > h*aKH-r*. 

[0002] 

mxcD&Wi] 4 y i v x >> h 7 y y v tmt. \m 

i7>2v?3XK Sji^yvh^Ri^ ^s© 
'jvfi<bfl«8g» * 5 - < b#SE?s «*©a* ©a jS* 

*U 7y>^HlCfc^Tj£<?iJffltrtlTl^73SCTS 

«tt*©7y V hfttt^y V HH»©Ki:*^3tt^5 

•<v*tfSBWr*is. tc^Tx ^v^tt. *©*er 
*fettKJ:y. ym4V9±WMy9to=WNZ*M 

y y \-tm^o>EMiz.m®#fr&r>rcv> s»s©b« 
©B^MHt+^-r^^Jf^sy. sfc. lttasi&fE 

tc «fc o T / Xfrft 5 RtHJ -T > * IC ot o T 7 y V h 

&?©«*«*. tcZTffitmTmzttmTzm-rstiiz 
ft-zmtzVT << y f? * fces{c«»ff-H:T ^* t ©t* 
*. «oT-rvf+jc»*H«©aKjsi;T«»?»«a'J 

v^©»«©tt^©gsis» atts»f^««»!:j:y« 
»n±tf««-r«. c©ib» at±T©P»<t LTtiii^ 
?*MBt»j©jifl«^^8»«*flqs<a:*. ^-©^-r><7 

v»'i7 h'vy K^6ttaj?tlfc-^©fta^"r^.^> 

❖(cfcyyyv h«M*±icjgj«*ft*-f K-> h©@ 

tt'jMT<, Sfc, «lc»ggL/c^©t>-r - A,fcB«^^^ 
SS©K-y HBtttft*. «fcoTlll«*»fi8r*©lc+ 

»ftiaaaaE*^L» froe-ri:»©f84tf»L''<fe5ft 

^•>'i7 h'vy Kfi v 6©'f V^ttWft8l***®lc»l 

srrsiewfl 5 **. l^u c©«t3a«»*fioT 

tK«fc*«1"\©aatt©fiTi:fi*-3T, 4vwt 
yvHKW\©^«©aSi*ffl*s S^fcHBMI«©S 

[0 0 0 3] K«y hg©Sfcfc, S«tt©iPi±*H5SftK 



(6) 
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F'y hJHBHBttSIMb) s ttflDBBi'NO'f 
fc«>S«ffiW H<Dlp D n ffiSIB^Ij^^ Bit* ±?ttff 

[0 0 0 4] aB5MDSao*»*ffl».' k fc-fV^tf 

jbs* tiT e y , z<D-<y<7 Tit mi a l 

HoaHttJtfW^fcfciN K-y h«<0tt**H*c£# 

[0005] J: 5 KfElii®&© n n n fii£££-f 
ftSR. fcta.HM'VfCl&Wfc -TV"? K-y hott 

[0 0 0 6] -75s -fV^xy H7y>hSffitcfe^ 

T> £P^iSifi^ii® n a pffic7)j;y-^c7)(S]± (ffiiAtr^u 
v h«*±©n«oiH7ktt^3^as (od) ©m± 

[0007] 

mm^y^tmmn^y<7(omn^m.^ 

Lfc-f y* s J x -y HBSatfiH^TttS** 

ffo^o ^(omo-^tLxmn^y^^zruym 
L^a, t l < I* jWtticHnsiEttry > 

h «f*±OBBB»'T V * £ *f*tt«TS^*ti* J:-5tc 
< , V^*a-CTBJS LfcHfll J: y tJ L-5pW 

S* -f>*Kyh©xij777* 

■J7'77'**-**#<U OD0)lft±*H*Ci:#T 
[0 0 0 8] Sfc. »W>*fcLTiB»«Sto»» 



K-y h (0 1 ©5 0 1 (ct j % a 1 izmt TL^dti 
U t,L<tt rfc^J tPftfft5«»502fl«iai*tl 

[0009] sb»ks!«»*s*» 

£) Ktt4*ftfc& (El 2 (a) #?a) . fffe?«L3» 
s*W#*ft«ts fi*6tt5 0 3©£jatf*&£* (H2 

(b) »RD o ^LT. COSJ6i«iff-r*t«tt.^ 
RIB (O K^r«fc?Kfi*fi*lc«fc*BHfP3±©Ky h 
frSfi&attf© rL*BJLj Sit, Kvh^ttTHt*© 
JBEBC: rfc^j tffri^fc«fc3a«OTfca*. 
£ TL^aiLj fcL<tt rt^j It flJLttt* JlSDcT) 

7iif'u v^tHancMi* ti*fe»» ?y > i^ffi* 

[0 0 10] ±ijELfc TL^ttiLj fclXli rt^»j 

So 

[ooii] «±owiy» rnvMy? t&mfetzmm 
$ a ^ibh # £ i: * c 1 * o 

[0 0 12] *»BBtt±ELfc*3ft*ffca:K«W*lji, 

yt-f>^i«> h^y yhtzm&wmmLT. **m 
5M*7v> tzmzrctboMyt'Jxv v?vy vm 

[0 0 13] 

ry > h^mt*> ry > h «M*ic«L^ wm&mm 
m?vy \~®i*^<Dm'(y<7<Dtt$mm® ! mm 
m2£D«»<!:, B5temi 

< <b fc 1 " * VttSjtfgftt, L < 
tt«©«?H*^LTW1 1 ©g»4©«Efcg££ftT 
^*SB»»Sffli»-p*yx R»2©iS83(j«KKiJ?» 



(7) 
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hm*±Twmm£R<c y<? tifimummtzx. 

[0 0 14] ±E©Btt*ajaW-*Ei©?***««§ 
©ffi©£SB^lEfrfrS-r;/*S?xy h^'JV h^M 

mT^t3-fy^^i^t^^y<79tm^t. mypt. 
Ts m*y*tts Msmtts mam** nnvm 

< fcfc 1 -3©7:r*ytt«tf US*, L < ttf6<0W?a* 

rt-LTRH 1 oas©siB(Eisd*tiT^*is»i!aH 
«»T*y, as2©«R]B«aB»?«a9Jtc:«fcoTa 
*ttJWWE5MR***ci:fl 5 T**ai«T*y» rb# 

tt©it#?#tjS?Jfc <fc U-V - * >tt<Dii#?#ffcS J©'J> 

?-©ii©'J>& < £: t-* 7 y V h $S#±?-Rffi 

s»£R-r y<7t mw^m^mt^ * ? u:tt5*tifc 
y, mmummt, m^y^a 

tUSPfr 6 ME* > * i luf BffiSiS £ #HI * fc iWB 7 'J V 
h«#K#4*tu KyyvUKWcfeWK'TV^t 

mssmt Mtiv ti«ttt?ad* *i« * a t u 

CftS©^Tro8£^fcttLT»CiCE'fV**}S 

[0015] ±E©B«*»ST*ci:©-p** 
-r y <? v ' i ■> h 7 y v i* ssoffi® £ttffiWi> y y > 

yh^yvhSBTfSB^T. R-f>?fcJu *tt«tt£, 
JBIOW*^ *2©ffl|BW:, B»?»tt9Jt*$*, 
KIES 1 ©H*tt\ 1 -30)7-* VttSffS 

St L < t*fte<7)H?H^^ LTRSg 1 CD«*4©aS(C^ 

^*tiT^*aa«wawp»y, r*2©«hj«r 



**s»wa RK#?$HWJ#«i©s»©«iiifc 
>ttfl!>««?4MW!io*a<t«.-*rp*y» Ksasjs 

tt£flS£H»*:i-VStH-©*©'J>a< 
3k 7 y > mflUz-pRWSjStK'T t tfJKftttll 
T'gf £ <fc 5 tifc t * K «\ Rf V * fc^Sti 

*'>ft<£fe-*©^****-es«Gi©WA ME 

*v*ttffls#R*v**ttajT*<Mi:< i -3©e 
fsKv^ttmssru me»#s*>\ mwm^y? 

*ttttW©EK#at, REiS#SlcEIS?ti^SRtth 
«tryvh«i*:i:**a*f«K»«i*-H:*i:t 1 E.lc, * 
*iWi©i>tttJ»# bi-fV^fcct tfRJB3***-*iS':h. 

[0 0 16] Xtts ±E©B«l*»Sf*C£©?*S 
-fV^i* K7'J Vh«E©EtEfS©5aSI8«tt» 7 

atswrs'rvf ^ivh^yvh^iiTfe^T. r 

■fV^lt *14«#<!:v JRl©im^ I2©K> 

s^^awji:*^ Miami ©18ft '>&<<tt 

1 0©7r^-Vttg*>iIStL<ttfte©^?ll=&^LT 

r«i ©as©«ffifc*s^*tiTi>*aB««a!«S'p 

*y» R«2©«»fl«R«»?««aiJtcJ:oTR*tt« 

&JA^ i <omw*wiaG£itiTvz*tmte.m 

»?»{!WJfi«fetf/^*Vtt©K»?»«9J©'>ft< t 
t-73 7-$y. R«HS«BC a++, C u++ N i ++, M g 
++ Z n+++ B a++ A I +++ F e+++ C r+++ C o++ 
F e++ L a++ N d+++StfY +++ ^5'5:i.?¥fr63l«'ti 

^'>^< t«, i ^o?iii^^v, -*^tt*©«, 

S/fcttR«lliftEBI<*>t*©*©iiii***C«rajR 

735 y, Mi3*Jffl)#S6\ i9E-fv^i!taiaJti9Effla 

<<y?t mtmmm t mi * icy y > h 

tu RyyvhMtftice^TR-fv^tRioajStfl 5 * 

[0 0 17] Mlc, ±IB©@M ; &iifi2-r^iI<!:©f-#5 

-f » y bmm<Dfe<o$mmmt. ry > 

wwt«#r*«sB»!tai»i. R^y > mflcsoR 
-rv-? ©«4^tcR5as-^^«4-r s ^i6©*ij»#a t 
*«r*-rv^5^i» h^y>hs«-p*oT» mib^ 
y^it. ■\^><D7-tyvkm»mm ! ti>L<te 
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ffi©E?H£rtLT«ffilctt£tfftTl**gB5MKBUR 

^©S#?im»Jfc«fctf^*Vtt©R#F$HWJ© 
*3fcS2©-r>*£***. Kffi 
^tt^fl&llHKtf-VStf *©tt©*fc < it-** 

s*. ?y y mwixmwmt^y'? tftmtw 
m>mz&?ictt$-£tirct&cii., rati atf«2 

iae 2 o-r > ^ t . stiBttaft t«tiwjj * k ? y 

[0 0 18] ±E©B«*iSiaf*Ci:<0T** 

■{yv-jx. v^yjy t-i57£<D-nmm®tt. ?y y h 

V hSSiefclv^ >?v , iy hE«*a* 

ffl^T^U V Hi»±lc#»*-a:«« 1 ©IS : fc<fctf 
K*>*£©KI&tt****»SjS*tt7y > HW*± 
Icf>«*-t!>§>g2©l8: K-l'V'ftt^ £1© 

jS^SU : M2ffl^^7j<14j®**li:^li(ttai^^ K 
m 1 ©»Hl(fcM>:< t*> 1 ■307r*Vtt«fl<I«Mi L 
<ttffi©I!i?H£rtLTSffitee£*ftT^SgB#S 

fc<i*-;&*StM'v*?*y, K5as-«tt^ffi#M 
IK*>aif > h 
MK*±T»KfflS«i:tta 1 StfM 2 ©f V* 

StfKSS 2 ©* > *©** lEa*ft7V**»©'JwS: < 

t *-*«»**#**©■?* y, sit, m%2vxm 
ttttJSi©ifiK3i*«^T, *iL<tt*«tt(c^ 
ie s tt^uvhMH^^^v^t»tea«ttf*ft« 

[0 0 19] Sfc, ±IB0BW^Jifi)6-r3C<i:<DT*i. 
-f V 2 5? x'-> h 7 U > h ;&jfc©f6©£«IS«tt, m 1 05 
'TV*£*2©'fV*fcffll«£*#47 l JVh«#± 

> h£j£lEfc^T> BB61 &H.<tWo 
©3*=*>tt»tf MSfc L < ttffll©M?ffl*rt LTMJg 

W*«fe©WJ» K»2©-r>*#, K#?#fayfc 

1 ©^©»BifcttatfftT^*»£raira©K#?# 
«Mfi«felfy=*>tt©K4HF4M«l!l©il>»< 



?lc#4Sft/-c£:*lEfc)\ tt-fV^+©»JBiO«Ra 

in** 2 (owmw^rz < 1 *>-£©gi»;&;i3i* t 

OWJ, RSI ©<fV*£RS 2 ©l" >*©'>&<£ 

t-**»yy y tmrnzmLrcmzmmmmzm 

[0 0 2 0] *LT±ELfc«fc3ftStBaKcfrfr*»91 

tts £*14©IrI±& £©«*©* 'J y h*f56ft*fc© 
ftfcWl©S8£S2©SHS*£fc'rv*©tt 

J6s^tt*©ai*dfcjm5S©f!r4tf^*«i**tifc 
[0021] L*cL*aiH*©c*«»©sawE«t-3 

T* «T©«fc5&«**W¥i#tt»BLT^*. IP 

fctt4-r*£H3 (a) K^LfcJ^lc^y V h&ttP 
©Siffifc*V?#ffi£©j£tf y Sft-afc K» 

*LT£©f h©tKX (8 : d 1 ) 

it,B3 (b) icgtrft*©«»-r>* 

T V ? g 3»»saHsi££ 

tj-O?) ©+MX (S: d2) £J±KLT**l/> (d 
1>d2) o C©*5*^#iW*ft*aia«ESfr 
Tfcl/>jb\ J^T©<fc^Sp<*-XAlc<fc3 i &©i:iiS* 
ft*. IP ^ iS^^^MJfS'J * s iia* L Tcfg 2 co^*4 i: M 1 © 

■OWPfltt LT^SBBWMMH' V* ictt^TaB©* 
«J»<ft^TM. E©*3fcfV*tfttiSfce]* 
*ft*t» W2©«»tc«K»?»lSWfltiR«LT^5 
-fV^+©fetttt«©Ji*»lPlJcttaKILilL\ 

-mm m jww=»lti*> m2©«is<hii»?» 
tksy £ «tM»-f ©Jf^tJ-r > ^ ©-/§«©ffi^©-i 

*»fcJ:**»©«*i:tt»tEfiiaicK»?WI±tf 

«t9T, LTUS3©lc*fU *56WK 

/Wfi^i-r V^ttW 1 ©«»tfSS LTt^ C <h(E <fc 

±E»»?©»s*^t\ s^ttje**i»±**^ttai*y 

U Sfc» tBi©»l*tB«?»»9Ji:©Eai!:«fe-3T 
-fV^«f©«i»H±©3il*38:»?IHI*fl t «?P*tU 
fejRi: LT-T V ^ tfttiB©«*lRl tEffiSJ LW<^^T 

fey. L^t^©ffif5t*Si?a?ftTo^3t©©^f5i± 
©»«*©B»«gitT^*fe»ic»ffl6»a*ti[ttta 
oTt^si^wi^jieftSo 

[0 0 2 2] ^LTiI©J;3tcy'J>hj®ftH±lElfe)- 

**dciraasiW4*ti*t (H2 (b) 

(c) v tt-f>^^KMUeK^©fli1B7Sft; (■ 



(9) 



<$M 2 0 0 2 - 8 6 7 0 7 



45) <ry**fc£jefc»ttLT^*»1<0«S 

Sift LT^*fctt^*£©fiJfc«Wft*i!i£*©-i' >*© 

oTl^SEtfrS-O^Kv h©ff* (t 1) fcft*© 
F'> V HSWMHifcfittSJ** (t 2) 

eiBOJStt^«tt©lpl±s ^Sfctt-fV* F-> hcox 
y3;-> + -r*XOlRl±fl««Eifc6*ti* 1 tiOt«l3ll*ti 

*LTfrfr***=X£frs, *»E©#r*»* 

[0 0 2 3] **WlCfel^iWia*^ , UVh* 
«a&LTaBSttlE«ftfct>©£Lfc»^ 3£»ttW 

» £ ffSJS Loo, fla»©9aft 1= <fc -a T**^ 4J» 

ttfe^tcti3^;IS©ffiT£#o Ztmi^t\ *f6 

I* 0 D ©«T«* 6 TB £1= W*WW7 'J > h * 
#1=3131-* c £ tt»£J8:i\, fc L5«Jl*i:©EJ&fc 
^Tfi«tt7'J y h«MW)«lBt*Ojfi«tct£*y 

*>-r<ay, *©«*, oD(4«ra«*ffl^*i^t 

il*LTfc«fcyiR]±T*i©»afc»&ftTloS. 
[0 0 2 4] SIC, *»W(£fel^ K-fV*+©ll1 

[0 0 2 5] Kf;/**©SS1 

<jymmziti?%tt$mz%z.%cut, jy-a© 

»MHb*BI*±?ff S U^flDTS*. 
[0 0 2 6] *©«»» OD#K< rt,^»j ©*t\ ; E" 
LT©»ttlEflltlfea»TKSiffiftli«*JH.^*«IB 

[0027] 

mwommwm] mmmm 1 - 1 ) *ss*3©-* 

O^ttlEfrfrS'TV^xy hGS^tt« mi ©11*4 

tm2<Dmmtz^ts-(y<7i!:zr<)y mmzttSLtc 

*V»*^tt**dfcfflS5S£*tt7y > hiS-f* 



l=» K*>**fcM=*m**S:hTt*fc*l©»|s|- 
Stf Sg 2 ©gift© 3 ?(DW < t u *f a 

Atflg 1 ©«*«iS©7::* >1M£H»filli£HIB-f * 

> ($m&mt&*y) t<D**y&fc^mm&mm 

##%6;Ti«. 

[0 0 2 8] (f>?) ±EOJ:3aiB«lcffl^*Ct 
>^©0>J<!: LTtt. 0iJ*ti'fe**<!: LTB 1 © 
ffi*H3 J: tf* 2 ©«S**tt«f**(c»»ttl8T»^tr'r 

>tt©*tf B»t> L < lif6©!I?[l£fl- LTBSg 1 ©H 
»©SiiilElS$*tiT^«iB4MBaH©«»?*y» R 

m 2 nmtm&Him t l < ay _ * >«©»»? 
*iT^*»tsatt©K»?»iiwijatJ ! /-*vtt©* 

#P#tftSJ©'>£ < t fc-***fc-f V * WW 6 ti 

So 

[0 0 2 9] «"R E©<V?lC"3^T«#BlWt4. 
(Ml OUR) g5^»SI©m4^», *»tt»»?<b 
«*©4««l*fflL''* C Lie*, *ttttWKtMS 

*«tftU -O^iy HBSStBSfflt^y^-f ^ 

©»lf**K«f*:+7?S U « C «h©S^«fc 3 ftgft*ff 
"To 

[0 0 3 0] (7=*Vttia»«CB) C©cfc3&« 
»fc LTtt, «9AfcT'>ft < fct 1 OC/ZtVttltfl 
St L < ttfteWJi^H^ LT«««lliKI£^*-&n: l fe 
©fl«»afEffl^6tu Jlf*Wa«IW:» '>6<itlofl) 

T-ty\tmtmm&^mco^m^LTm^ 

e^LT^«3!j-#V^y^ed€rti©-pa6*. 
[0 0 3 1] C©J:9»*-#V^5y^lclS**tiT: 
t^7 7 -*>ttS©«"J«*:LT^ flAtf, -COOM, 
-SO3M, -PO3HM, -P03M2^ {ML. 3t*(D 
Mtt*JRfll?» ^UAy^M. 7^-^ Sfcli. 

mwy^-^uitm.?) flmsifstis. 

[0 0 3 2] ±E TMJ ©^y^y^StLTliv <?J^. 
ft, TMj (DMWy^-OktL.TlttSTbmW * 

[0 0 3 3] C*l6©7=*>tt«©+?» #tC-CO 
OM^-S0 3 M(4*-#V^*yf©«iPl*»*fiS 

[0 0 3 4] tC57f±BLfta«©7z:7|-VttSttfl!j 



(10) 



#IH 2 0 0 2 - 8 6 7 0 7 



tf\ j^MilS 1 frS 1 2 ©BgM**, L < tt*W&(D7l{,* 
U>g, B&fcL<li*E&©7iXU;/gli:fdig}lS 

iXUyS^7^U>SKii££LTt><fc^W£m©0J 
i: LTli, 0g*tSl 1 ~ 6 ©Sf^fc L < ttftmmV&T 

[0035] ttxDW^mzftL-zti-xy^vwm 

If, -C2H4COOM, -PhS03M, -PhCOO 
Mil (fc/cL, Phltyx-im^mU Mlt±BtWl 

mizmmznz) fimfznzft. mm. zneizmz. 

[oo3 6] <h;i3T\ *mmwmizfrfrz*><7iz^ 
m-£-ez&ttmmo)mnitz<D8o%&L±&o. 05 

~0. 3/jm, i<(CttO. 1-0. 2 5pm©*itfl© 

[0037] (* 2 ©«*« xmmmmoM yyizmi^ 
izimttmmmzttL-zmft?ftm.m<Dftmiz£? 

T7j<1f £ftK*t LTS&zlfflttmZX. 

775y7, Tttvy-fzivV, ^^y^fr-J^v? 
moti-tfyy? tmnftmf e^. £©<t a&fl 

-^7^7ftift©Jlftfll<!: LTte, 0Jx.tfTf3©t> 

©#;&y, c^e©*,©*^?, assi^jiaii*^ 

[0 0 3 8] *-#>777^: 
•Uf7>> (Raven) 700 0, bf7>>5 7 
50, U-f7>>52 50, b-f?>>5 0 0 0ULT 
RA, U-f9>>3500, U^7>>2000, l/-f 
9>>1 5 0 0, K^7>1 2 5 0, U-T7>>12 
00 s W7>>1 1 90ULTRA— I I, Uf7> 
VI 17 0, U-C7>>1 2 5 5 (^□PVtfT'tt 

• 75<y?/\-;UX (Black Pearls) L, 
■J-flVb (Reg a I) 40 OR, 'J -#71/3 3 0 R, 
'J-73VU6 6 0R, tW/KMogu I) L, 
(Monarch) 7 0 0, W8 00, W8 8 
0, W9 0 0, ^i-<? 1 0 0 0, =E±<7 1100, 
=E;J-*'l 3 0 0, =E±i7 1 4 0 0, 7>;l/ft> (V a I 
can) XC-72R (tt±**?Ky httH) 
■*7-?7'yf (Color Black) FW1, 

*7-^77"?FW2, /37-777?W2V, 

^7»>18, *7-?7'^FW2 00, 135-73 
■y^S1 5 0, fc^-T^^S 1 6 0, *7-7"77 
•?S 1 70, 7'J>f'y^7 (P r i n t e x) 3 5, 



140U, 7U>x-y^xi 4 0V, x^->-v;l/7'5-> 
? (S p e t i a I Black) 6, 7^*>-yiU75 

y?5, ta-v-wut^v^ma, z^sz-wut^v* 

4 (J&tT^ytrttS) 

•No. 25, No. 33, No. 40, No. 47, 
No. 52, No. 9 00, No. 2 3 0 0, MCF- 
88, MA600, MA 7, MA 8, MAI 00 («± 

[0 0 3 9] ffiOHWteLTIi^^-rk 7i7 

-f hwoKttfMwa?*** >75 y tmitmiz c <t 
[oo4o] sfc, fiu-pis^fciiftaasu^KE* »& 
[o o 4 1 ] mm 1 £j:tfS2©»B*£;bi*fcfttt© 

fi(i, -f>*£»E*tU 0. 1-1 5IH J:»Jff 
£L<te, 1~10%117*5. Slfl)I^l2 0) 
H»©JttJt*lis 5/9 5-9 7/3, j:y»$L< 
ttl 0/9 0~9 5/5©BHtf»*U\ *Steff* 
L<tt, I1©«fi/*20ifi=9/1~4/6TS 

s„ »e» $ u^jomtL * 1 omnm^mm? 
^icttjiiS&^iiai pmoiiinfl^a:^ c <t tc «t sf§n 

[0 0 4 2] £fc, MUTO'f V7©*lt)<!:UT, W# 

?«iaw omm l & s 2 ©wsjb^&im y 9 nibsm 

[0043] ±E« 2 ©«8£*1S^lC#tt* * 

(DMVttmt, m?Limm 2 ©^©^siciks lt 

2 ©jS^*7j<ttJgftlc££ LT»»*-S««I6*# 

[0 0 4 4] (7^*>ttK»?»ltty) JB*ttSi L 
tf*©WKMWfS*i*. a*ttStLT©ty?-© 

ft, ***y/u», p<^^'j;i/^f5§^ft, 7b^>i, 

[0 0 4 5] BtekttfiR^tLT©*/^-©^ 

ft, ^rv7UV, -<v7U>IS*ft, x^U>, ifU 
7PlfU>, 7Pt°U>^ft, TWMk 



(11) 



$#112 00 2-8 67 0 7 



cD7 7 /b*;H7. : r/k * £ ? 'J ;i/&©7;i/*;ux;*7 i ;u 

[0 0 4 6] CCTttittft#«lCtt*Jlt» 7Jb 

x^a-c^x x^xSA-rtfx x^tyy-OL,. 

©ttfc» tf'J^Xx^ UX«, 7j<MS. TtVfrTS. 
K, 7*'JM/75 KBHWfc a J**\V7s.J *f-\\t** 
*UU-K x|-*xx?;k*$?y U-K 

-K * h*-X#yx^Uy?yp-;k*$?yU- 
k b:'x;l/tfp "J FX fci-jUtfJ v>X (fxyb7/UP 

[oo4 7] (yx^vttii»?^9J) ;-*>&m 
ux?y p-/k ex/utfp'j K>-BFiSex;UttS^ 
[0048] ±IE LfcSS 1 ©»Sk m 2 ©gi^&tf K# 

c miomntLT, io© 

7x*y14©StfiIJg i k L< (4ftfl!)«?ffl*^LT«» 

[0 0 4 9] JB2flD«8t*ti*»»*-S*»5mMR 
*J£©<f:/**?®Mdttl«ifc?5 : 0. 5-5:2 
Ll\ 

[0050] Mcfflttt) S 1 Stf M 2 ©«8€E— f 

LTti. ffljtHf, **/U7;bP-/k x^kT/U 
p-;k n-7Ptf;U7;UP-;k -fv7Pt°;U7;ua 
-;k n-^;U7;UP-;k s e c-^;U7;Up- 

;k t e r t -^U7;UP-;k 'TV^/U7;I/P- 
;k n-^y^Z-^oKJIHSi ~5©7/l/*/U7;l/ 
p-;US ; -X* ?/kE;l/A75 h\ v^;U7-fcr h7S 
KS©75 ; 7-te hX >>7-fe h^/l/U-jl/S©* 
h>Xtt^rh-7;UP-;US;7 1 h7fcKP75X *J* 
*tf >»©x— : v^x^uv^'Jp-zk h'Jx 
fkv^'Jl-/k xh5x^Uxj7-Up-;k v>':/P 

t?u>?yp-;k h'J7Ptfu>^UP-;k *'Ji 
* U-V^'J P-;k tK'J 7p p-jWP©** 
Xx^u>£fdi:**-;/7pfcfUxi«£<* ; x^u> 
?yp-;k ypt°uv^UP-;k MJ**U>?U 



p-;k hyx?-Ux?yp-/k 1,2, 6-^++f 
V h 'J *-l\sm(D7)\s* UVgtf 2-6 

t»7;i/*u>^UP-^S; 9W)-s ; x^u>-?y 
p-;kE/j*^;l/ (*fctti*;W x-x;k -Xx?u 
v^yp-zkE/p^/b (*fcfcfci*/l/) x-x;k h 
yx^u>^'jp-;b (*fctti*;W i-x;Wf©ffi 
»7;u+;Ux-x;ua ; hyx^ux7 - yp-;kX*7- 
;!/ (XttifW) x— rJk T^h^x^UV^'jp-jU 
-X*^U (*fctti*;i/) x-x;US©£fiiii7;UP-/U 
©ffift5?7/U*;bx-x;US ; : E7x^/-;U7 = X 
-Xx£/-;U75X f-yx£/-yk7 7 = >H©7^£ 
/-rt/75>31; X)b*7X 

KX 2-tfPUKX 1, 3— X*?;l/-2-' f~? 

**. ±E**tt^«»»Ja)d*«lC'3^TW:WlE*yiB 
< (4, 5-4 0 Jtt%#&&&«9e?&%. 

[0051] c-r > * oiB«««*'Noaratt) w±uiw 

* 1 (m I /m2 . m s e c 1/2) 5fe3SKHELfcJi^, 
#U x<>^5/+-^ LA^^yvh^*^©^ 

s« j-xti^x^cdt 11 ; v h«f*icM-r*aattfc-3^ 

[0052] <y*©jsatt*im2Sfcy®-r:/*« 

-r v^aaa v (jm&bs y y i»;u/m2= p m ) 
3Wc^r «fc 3 s^y x h *3&3ic * y a*n« c <t 

[0053] V = Vr + Ka (t-tw) 1/2 
(ftfcU t>tw) 

;TS[**®©iaiba?» (yj>h©MMt©«ffi©fi*©» 
») lcfc^Ti!Si|X5-tiS©6^<!: - T\ 7'J > HJiftrtSP 
'\tt»£5!SLTl/'&U\ ^Wtw (717 h$ 

(t-tw) (D2ft<D-\mic&,mLtcftmmmmvtf 
muT%„ Kattc©iiiip»©jt«i«a-p*y» jiJi^ 

[0 0 5 4] Kafilli, 7yXh^lCj:^ft:©lilM 

mmm&mmws mmmsmm *m*TX&L 
tc *sarptt» *fflKAT»****/vttsc&a©p 

BJUK7';ym» (IBStS) iLTffl^fc C©P 

x?-Xx-> h^y y nast&scsffl^feyy > h©>R^ 



^2 0 02-867 07 



[0055] $its *+/>i#s&&.am?mmmK? 

Sfc. 

[0056] KaimmwySftmamm. miwttZK. 

4, 7, 9-7h7yf;b-5-7 : -»-4, 7— V* 
— ;U (ethylene oxide-2, 4, 7, 9 
— tetramethyl— 5 — decyen— 4, 7 
-d i o I '(JKT, AOS r7-fe^uy-;UEHj 

*i 



[0 0 5 7] gcfts 7-fe*U/-JUEH#g£**lTU> 
ft, U/ -JU E H 1 %Od*ffl^Tad*tlT 

^*ii^(4Si$iB?iBatti*3SKaa-r*tt**»-6, 

T> 7Mr? E H » 0 . 3 5 %©^WI0^Tig^ 

[0058] 
[«1] 





Kaf 

(ml • m' 2 • maec"" 2 ) 


Uy- 

BH*** (%) 


(mN/nO 






OfcJLhO.2 *j» 


40 fiLk 






Ol2J6LL0.7*JII 


S5U±40*« 




60± 


0.7 «_h 


35*iS 



[0059] ±Efl>« 1 tts rjjHts-r yoi . 

T, Kails 7-fe*U/-Jl>EH3« (%) , SffiS 
7J (mN/m (dyne/ cm) ) £a*L7V*. 7'J> 

[0 0 6 0] ailC£tt3KafiM$> ffla©Ct<^'J 

ft 0 *fc fu^c7)+^y>^^ac7?ppcfflSftic^L 

[0061] ect\ r^-i^t4-r>^j <h LT*sa£* 
n^©-r'v?{*7-b9 1 uy-;u#WSiJ^o. 7%j.x 

att©S*fc LTlis r±n* 3R-r ^jfflKat IP 

"51. 0 (ml/m2.msecV2) 

»$L<s ftlEttO. 4 (m I /m 2 -msec V2) # 

[0062] (mwomn) ±b Lfc««©<r 

»**6KSainLT'EiJ:i\ *-4fc-5S 1 H2 
«fcl«B 2 ®««**ttMM*»C»»* S ft460 

y h*Ji^3£«l«ia|-P7y>l»«*±tcJBfiEf 
W*. *fts «2©«»fl!)!Wl73fl«JI5l©a»fl!)Sa 
lc J: o TttaSti* E £ SttfefcaKfc <h 33 y 

#ic6i*T£i;**v rtwrtytu eflD^yvuMio 



[0 0 6 3] EE?Bl**C£©?**SS8d:L.TH:ffil 
[0 0 6 4] ±ELfc*ft:**J»B» 

t» s^xt 7 * *fctt* hy^^vwufiswrsssR* 

HlSSCfctfcfclA, tftv *Sfc» ffl&Ntifi©£&3 2 
«W±©^*ffl^*E£fcff*U\ fiefflf*»«d: 

[0 0 6 5] (S&©Sffllft) Sfc. «8©KlHtt£ L 
TW\ ftt}i<*©51i%~6 0I1%T'<I;^\ Ml 

as jus 2 (omn^iu^ Lft c t ©«i**^«ncgfflr 

T * tt 5 3 0 11% t ? * C 1 L 

[0 0 6 6] (ffiSX) *(C±E©»»Kffl^»5«ia 

*^i**«rts. wi-r*va)flit LTB, Ca« c 

u++, Ni++. Mg++ N Zn+++, Ba++, A I +++, F 
e+++, Cr+++, Co++, Fe++, La« Nd+++S 
If Y+++*6ft*HP*63i«*i***< it 1 o©^S 
WHt-r*>*d«>. »SL<l*s Ca++, Cu++, N 
Mg++. Zn+++, Ba++, A I +++, F e+++S 

[oo6 7] cnsPi-r*>tiSdu*«Bj8Liiaft 



#12 0 0 2-86707 



t£, CI", NO3-, I" Br", CIO3-, CH3CO 

[0 0 6 8] EEfcKLfc^lSaHBl'tfV**©!** 

ttO. 0 1~1 0%7J5:Wff$U\ .fcUfffEL 
l>tt»£4)«B9li 1 ~ 5 * Sfc# £ LlVfrJI 

[0 0 6 9] fflE^»*«fiBT**0ffi©J8#£ LT 

7-b h7 = KNOT'S KS, 7-tr I* h>H» x 

? U > ? >j n -;k jK'jypfcfUV^'Ju - ; MW>* 'J 
7^MrUV?'J3-M& ifl/>^'J3-/l/« 7p£ 
U>^'Jn-;k 7^uy7'J=i-/k HJx^uv? 
"Jp-;k 1. 2, 6-^+tt>r-U*- IW ttW 
ijp-;k '\*i'UV7 l JP-/k 5?i^lx>^'JP- 
;b^©7;i/*u>'? ,, Jp-;u«, x?uv?'Jp-/I/>< 
^•;ki-T/k -Vx^uv^UP-^^y^^kx-T 1 

;k h 'J X? b V?'U P-ZkE/ ^ */H-xi W?<0£ 

1iB7;bP-;K7)ffiiSft7';u*;H-7 1 ;l/3is x*/-;k 
•<y7Ptr;k7 , ;UP-;k n-7*^b7/bp-;k -fv 
7?;b7;m-;HI© 1 ffi^ua-yi/SKOffiu ^U-fe'J 

>, N-y^;U-2-tfP'J FX 1. 3 5**^1^5 
?9V*JS>, HJx*/-/l/75V, X(^7X 3? 
;^;b+Jvk**+M K««Hi/>Sft*. ±K*»ttWII 

©5-6 011%, *Sfc»*L<tt, 5~4 0li% 

[0 0 7 0] *LT*««U:tJ^Ttt» Rffl8jRtt7y 

DHR K y r-©7'J V hJttt'NflDSKSSOlRU 

[0 07 1] gfc, yjVhOtt'NO^*^ 

s 



tt44©5 0%J-XT, tffctt-f V*©tt5*©3 0%J-X 

[0 0 7 2] Cl©5aSjg*tc s «*®&»tfS*r 

*tiT^T«bJ:t\ fe**©0J<t LTli, ->7>3m, ? 
-t*>$SL#k -f xp-S68©3-5©'jMS:< it 1 -3*^ 

i\, r&feSv ^J«h ux. 75**'rv?sw© / >&< 
it, 1 ooa?-* v*KR^;«©iiifc&*5S-«\ 
&«©^$ tut \.wmi<Mt4wm*isn l t t i\ 

ffl«cttfjff*U\ E©«fc?ftfett©ffilttv 
tf, C. 1 . 7-» K-fxn-2 3 ; C. 1 . 7z/<y K 
l/-y K5 2, 2 8 9 ; C. I . 7->-> K7VU-9 : C. 
I. 'J 7^x-r^U-> Kl 8 0 ; C. I. 

jb-18 9, 199;C. I. ^— >J>-?-fXP- 

1, 2s 1 K 1 3, 1 4, 1 9, 2 1, 2 5, 3 2, 

3 3, 3 6, 5 1 ; C. I. ^-v-'^^kVv* 2, 
15, 2 1,22; C. I. ^->^l/7h* 1, 

2, 9, 1 2, 1 3, 37, 3 8, 3 9, 92 ; C. 
I. *-*/-y?/U*[sy h 1, 3, 7, 10, 1 

4 ; C. I. "<-5>v*7jU- 1, 3, 5, 7, 9, 

1 9, 24, 2 5, 26, 2 8, 29, 4 5, 54, 6 

5 ; c. 1 . ^-i">^'j-vi, 4 ; c. I . /s s— 
5/y*75*V 1, 1 2 ; C. I.*-: l/ytVpy 
<7 2. 8, SlcttTI&IIISfiiC (I) ■PS*tl*V-B>* 

0. 1~2 0Jtt%©«Htf»8:Ll\, 
[0073] 



Hbi] 




[0 0 7 4] &£, ±ib-*6S ( 1 ) rsj ti, - 
SO3X MIL, Xtt, 7 , ;bA'JftHft£f) Satof. 

[0 0 7 5] iftSjRtt, *©«aas#v 7'JXr-?» 
tcj:;!. Kaffir 5. 0 [m I / (m2 -msec V 2 ) ] 

[0 0 7 6] *Mmiz3SVZ-<y<?35<i;T?®m%L<D7>) 



— -(I) 

5 £5 &M*TS*ltf » ±JS LfcF^©5a^^ff % C <!: 

A^s„ 5aa-^©yj>^«ft'\©S3i6V> 



(14) 



$M2 0 02-86707 



[0077] z<Dti$wm*'£.v>%^wws.mmzm 
u mentis vt)\,z * yo^y Fzm^zmsfc&o 

[0078] j.x±0<t5^ zmmmmMytimm 

[0079] -fv<7^saa-stc^TLT2^ 
4f3t©<hLTtJ:<s ^©if^ &%L<te. eft 
a 2 so => -5. Kn^Ttt$iEft%><yv^\<mm 

J: y S£ 2 ©i?IS©tiJ£tf£ < s *©&tt4* ft* -f V * 
jttlcg 1 ©«»©*#» 2 ©S*U y feffl^tf*^ 

*ffl3«£fiJSLfc£S, rr*2©»Sff*<»3« 

ftffl L* * 5lcMT*5= ra«o«biR*»« C «£tfT* 

*ft4f>*s£» m 2 ©ffisoai^** <-rs trot 
[00803 jj(±o*3Jc-rv^*aa»ii(f\f^"r*«^ 

KJcfttf, «Wc4MBLT-rv^«W^r*l», *ft 
?ft©S©fitf#giJi8l;:jS UT'J>S < S -a Tfc, ±SB L 

[008 1] :«WIMca5W-*-f>*i:Jas» 

3*«ias?*-3Tt.*f8w©eHrtK«*ft*. 

[0 0 8 2] -r*t>-S, ^V^<WJ&*tlT*6«W« 
#tt5*ft**?©P3IWE«fc-3T, -<>-?<i:SfiSiS<!:© 

8*£M3jR©-|-#aS£*£ i:**BWEIB©«&*> 

fcttRSftTlO*. 
[0 0 8 3] C0D<t3S^5s ♦EtWPtt'TV^i 

£t^fct©<!:-f3= Cft5©-f^T©;g£©Sl 

[0 0 8 4] «OBB«w#*ti*-r>^©«a (a 
n , aafi«fcif*ft5o»tt» ±aLfc«4«n*Ktse 
5 fig y ffiti=«**b#* c t 

©W^lLTfck (Bk) x -TIP- (Y) » 



(M) „ S/T'V (C) *HBH=ffllS6C£#T 

* % ^€>$^>^fcJ:lB/7 7 W>'7©'J>&<<!:t1 
o**SUBBIlO-<V^d:U CftKKBijS*fflL\ C 
©WrPfiteT **fiE?J6 o T t «fc t\ 
[0 0 8 5] **W*3BffiRll6a:COJ:3«:li*^to« 

>*£Lfc*i©?SS. COJglWtifttfs ODflU 
rt^j ©^je©4£ire«©«$!ij|itfs X¥* 

[0 0 8 6] CtlSO-fV^Wt^UVHWWC 

«5t**S:H\ ttfc ^y^m^wsrf^yvwmz 

*ft©tt4*3ifc*»¥l©ttHrt©*>©-cs*. Lfr 
u atffSLL^jBtt^y mmvfcfy? 

•7ry h£5£©*>©T*i6*o *LTs £©*§£. P±tiJ^ 
[0 0 8 7] RftWlctt. ^'JVh^hWJVH 

[0088] ?6tc c© j: y**«a« 

«©^*iK»*SLfcBBa"P'fVf ttUlP*KWLfc, l/> 

«»ic» LTja©fc©©»»*fr 5 -> y -r 7© 
yy y h^\>> K©^fftfc*»pc«s±a©'r v*is 

J:l«ffiI«©«4*Rll6d:T*'6.©-p**. 

[0 0 8 9] $fc, ciftero^yvh'N-y K©-cv*tt 
ajsatLTt*, tfiv*as» jg«©L" , fft©*sc© 

©TSSo 

[0 0 9 0] ?6lc x *7y>h^Ny KtCfcoT^ Y> 

^»t«aajStfi!tm7rftT«fl:«ttHtt» ryv 

hWR«*«a-r*IB«*ffi-PWJ»*ft*fe©s ±IB< 
V^9ttH-ffiHKi±a*ftTSfa5ft*. LfrU * 

«\ -rv^Kv h©-ajt«rajs#««:y» «nn^ffi 

«H5S*H3I^T«^U IW8Bil6^6»Wi»c«l:oT 
3SA-r*«Hlj«d:*fi«tf5*S-r*««t.**W©ttH 
lc^$ft*„ 

[0091] wi i - 2 ) ^mm<om<onmm 



(15) 



#^200 2-8 67 0 7 



h»f*'\©»j»©**BI-3fcfc©?*S. 
7yvh*S©»JS{b» ?-&fe-S*;l/-7y h©[R]±© 
fctt©:HW:«M6?**. yyvh'W KOHMBft 

h©iR]±fcl:pJi&?SS. LfrU 7'J>h 
tf£7 LBBtt**ifc^y > h»*±©'rv*»tf**» 

©*&«, *<oao«iyai'»tf3Fffl?*y, £/t> she 
[0092] r&to*;, c<o^u>Hj»soaiafti=* 

4?-*»<i©HH©*?* «»»U:»iB;!r:|i3fc©ttx 
±SE©J:5K, 7'J > htf£7 Lfc7'J > h*gft#8Nllt 

* *i*ajST»s y , ctia^y > h &{*©«£&£*, l 
««b(cs?tuu ?y> HMticfi^«yy v hk* 

LTyy V htf^j Lfc7'J > h&tt© 
SBBSSfcietf^ctfcfcS. f LT, ±SE7yvh 

-rst©-?a&£, -rsfc-Ss wsaoryvh'w k*s 
ttiu**i«'r>^jcj:-3T 1 -3©wR©ry ywfto 

*fdJfc*oTW\ ±fttm&Z®l£LT*£x.Zt1*. * 

[0 0 9 3] mss©, at*©, «»-rv^4«a 

tt-p**i(£ttS<5l*Ci:tfaSU\ «rtf*S, 11*4 

sn^fcttx uaLfcs*fl 5 4i:it<3S:*4i'6-pa5«. 
ssmrtitf, ^-rv^isag^t^ffl^Tyyvh^ 
fT5«£©Mai©issitt, ry v hSJtwK&fbtPi* 

LT^£><hl\*.3„ tic, ODfil|p|±^El§fci6-liiji 

Jl&SHIHttflFfcWf&'Ei©*:*):*. 
[0 0 9 4] *SQWB«T»tt, -fV^tfrUVHiftlC 

icj; y , ±E«n^ni 1 T-mm Lft«fti*si:4« 

ttttE, Jfc«Maa^©aLM'V*?*^T*.Ctl 

v^aifjMiaoy y > mmzmzmmmmzzn 

ftlvK v2i«iS, vKv2«Wtt. H4 

[0 0 9 5] 11141*, -TV* I m, ffl3»S©«*?, 
ru>h«»P(cW4**ifcl»*SLT^*. crow 
MH5SS £*©*!*?«**.< V* I m£©H?K 
j»503tf£C«!4&*tf, «HEKS £*fy9 Imtiftfe 



ara«fcyfc*©a**K4&*c£fcJ:^7\ K&ES 

[0096] *saBB»Kfit>T» **tt«aas**3 

T«flnSR«^«!:^:(cJ:y« fipfc, od«|r|±*© 

tctb-fy? t lt mmmmoi'itt&cozmm Ltcms 

[0 097] (£tt3&|g 1 - 3 ) ★BE©* 6 left©* 

TfcfoS, *SUWBJB?tt» -CV**tt4Lfc«, 

C©*Jfc»»lc<fetitfv ±&L.fd»£l©5l5, ftfc, o 
Dffi©|p]±» rt^j *«^H:7i1fUV^©»HPJl=6 

■r*«ra**Karatt©t.©trtitfs £ y 

[0 0 9 8] **M0BJ6©JSLh©fBB» AbJRtt. MQfc 

W4*ti*-r>*i«3iat©EJ6ii:e^T, -<v*© 

*ftS©£iSfcJ:S3iaMt# 
'J>&<, ffl^©tftfc<v*:!W4**ifcfcS 
li, ±E»D]©Saa»t-fV^i:©KiSJcJ:y» 
**SJg3ifTU ^>'?lf©-l3itjlA,-C ; L^fc 
46, 3iffllrfb3b' {/ >3S:<'5:i.c:<!:(c t t5t,©i:#A5*i«. 

[0 0 9 9] (5asjS©«4g) *jsjs©tt4att, -r 

V^tBI*^, ^tlJ-XTlcr^.iI<t^5?^L0\ ^3© 

li^ii, <fcys^oDii*fs*ci:fl«-p*, a^affitt 
«fcy»*L<ti» saa*©«4«*, b 

k<>^©W4«©2 5%WTKf«t 
L < B, 2 0 %J-XTIC-T^ d: «fcL\ 

[oioo] (HM^ 2 ) ±ie©m 1 (Dnmmmits 
% i ©«ssi«(i 2 ©wB€3fc-r v ^ zm^tcBmz 

±t LTlttB^ L/c6\ 1 ©ISft&tfJg 2 ©MS^giJ 
«©-fV^(c^*-e^tttS/fc» **«©««©'£) 

[oioi] (HWTJ812 - 1 ) *mut* n i ©«s 

££fcJB1 ©•<:>?» *2©«iR*^CW2©'fV^fe 

j:tjw« i * 5tfidt 2 ©< v-? ifii&r *«a**r 

«<&©?««. ?-LT^©i:*lCx Sl©fV^<tm2 
©-f v^©'>4< tti-**«Bij«©«4lt:ife4-3Tff 
5CtiMf*U\ CftlcJ:-3T**W©Hfrai:f*a 

[0 10 2] «4«*©«*dt>*t LTti, ( 1 ) 
%y<r>>(yv^W,z<o4y^^wm. (2) ^2© 
^>^-»*i©-f>^-Hfla}«» (3) mi<Ds(y<7 
-Hoa»-»»2©-rv^ (4) m2©>r>'?-»sas 

©-<>❖, ©4Witf»*. 
[0103] 3 ) « 1 ©«»fccfc 



#M 2 0 0 2 - 8 6 7 0 7 



if«2©«B£*fc-r;/*©&fi*77y* (bio £ 

(C) , 7-t?V$ (M) , -fin- (Y) ©?"5©'>& 

U 2 5%JKTtr*CttfCfl!)*L<» 8l«:tt2 0% 
[0 104] 

u\ cnsssfce^fctffcy, ra*a»H*rtar« 

[0105] (5^0J1-1) H5ttgl£tt0!IKtt2 
>**7©:7y v H««©«««fiE*^rfliJiii 

iE«!i£tt©*i2!£[p] (IflH*, ££PA£[6]) iCfeoTPK 

fciu.wizmwznrcw.mvyii'zxf yz* y<oyv y h 

y y i«*fir3-r v*s>i •> h^y > h*a*9wr*"b 
THSoMWiaittiEiwaitfnTiiifrr*. ^ 

y KB1 0 1 g©#7y>l*'Vy K1 0 1 Bk, 101 
Ss 101C, 10 1 Mfe*tf 1 0 1 Y<D*ft*tll*, 
H+A*filE«a*ft*IB*tt1 0 3<D«&IrI (H©*fl; 

ffifcstta^ipi) ic»7 2oo«o-fv^ittfflp*aB?J 

U S* A 3 V -T XflDlBSttfc** L y y > h *fr oZLt 
[0 10 6] 0 3tt, WaS^-^fCfeSKB* 

««D*T-r kjsi 1 5ic*ysErts*iT*©jfc«w) 

3S*ft*. lVKb7^hTi6S«l^bH 1 11* 
32 0&SR) 



2<iwp-5i 1 2, 1 1 3K*y«j«*tiTeys * 
o±m^o±Ti5\pi<ommt ^xvio4ic«t:oT 

«SI**iTi^*. P-7 1 1 3tf@«ra!i*ti5E£ 

t\ emiti 0 3«^ti«. lawin 1 

IfcttTaiHBttl 1 30»»ttlWR»fc«l:-3TfTt> 
*i3„ P— 51 1 3tt*0^©^-$^<7)IEi!jigtf:<fcy 

iBSiiSfti o 3tt®*%foizw&tz-fjfoicmamz 
tiZo sbm^um 1 1 zmmztizvmimm'sv k 

»1 0 1 gfcioTlEft^fcftfciaSttl 0 314, X 

hy*11 6±'\*Hl*ti*. 

[0 10 7] ES^y K8M 0 1 g©#7'J V h'VJ' K 
it. ±K£ffi&ffi?Mi& Lfc? "5 y * -f V^SttU-T * 

mkioib k s «s»*ttajT«iQH5SHi / vy ki 

o 1 s, <y?m&'\v K (>>7VAV KI 0 1 
C> v€>S"v;> K 1 0 1 M N -fiP-'vy KI 0 1 
Y) jb\ IBtSttl 0 3OjlKB5lRlAlE5B-3TiaSO5iy 

[0 10 8] *SOfiffi|?fci\ MK101B kA^tta 
l\ MK101S, 101C, 1 0 1 Mv 101 Yfr 1 

[0109] *^«TM^r**js«35J:tf*-<:'* 

■WRUfc*©WJ» 1 0 0KW7S 

3 (ttT«3~7&tf9~1 9fcElTP*4) = 

[0 110] 

»2] 





7 RMS 




5 MSB 




2 MS 




2X2% 






K3] 

S3 Kxa- <Y) -f>*) 


C. I. y-fWM-XD-8 6 


3 MS 




SMS 




5 MS 




IMS 


* 


8S 



(17) 



1f!@2002-867 07 



£4 i1*>9 (M) <i >t>) 


C. I. 7>"yl < VyF2 8 9 


3Jttffi 


yy*y> 


5 SUE 




5«« 






* 


8MB 


[is] 

£5 (5"7> <C) -f>#) 


C. I. ^-f l/f h^A- 1 9 9 


3«« 




5Kftft 






7**^-/1* h 


IMS 


* 


mm 


B6) 

S6 (75y2r (Bk) >f>£) 




2 5*** 




2 5**» 




6 **as 




5*M5 






* 





**-#V75 v * (lSn D n « :MCF-88. pH8. 
0, =»b¥«) 1 OWfcMjL WTO*ftJ=T3 0# 
u s *-» -3 /to *^ 7ttT«D*fl*frl\ 
X-tfyyyv? (MCF-8 8) *M»W(EJ:oT* 

tlfe«»»»« 2 fc. 
«tt»:^ K^<v4f- (E+SMtWH) 
t»^7-f7 : ->"jU=l-7t'-Xl mmg 
»^f^7©SI$: 5 0% (#») 

Oi&jMHHI ( 1 2 0 0 0 R P M. 2 0#M) . 
[0 119] &7'J> h'vy K®-fV7 

ttfflPW:6 0 0dpi ©«JfPE5>J*tU Sfc. IB^ffi 
©ae3l^lRllEfc^T6 0 0 d p i ® K v > 

H® Kv h*SttP-£iS£J:tf*7A#fl©l.''***it> 

6 0 0dpi £&3o £fc. K©RtfflJ!Sttl44 
kHz?J5tJ, fif^T. IBflNg®tt£3£li 1 7 0mm 
/sect«, *Sfc, -TV^'yKI 0 1 Bki: 
MJWWW K1 0 1 SiWF^HD i (H5#ffl) ii x 

frS» MaBfcWtffltftliSTOftlllttftO. 48 s e 

[0 1 2 0] ftfi, S^'JV h'W KORtttiattx 1 tt 

tUSfcyKM 5 P I (tfauy Ml/) <hLfc„ 7 

7 7^>7B k*ttfflLT*»sffljias«iitia-r4* 



[0 115] 35:33. CflD^y^'TV^CKafllttO. 
3 3 (nl/m2 • msec1/2) £fc> ±fSH$7>IJ[ 

[0 116] m»4MR«1 ] SlESItf 2 3 0m2/g 
T'DBP»l*7 0m 1/1 0 0 gC75-#>^77 
*1 0g£p-75/£Jll«K3. 4 1 g <t=&7j<7 2 g 
fc*<BSLfc*i:, CftfcflflBM. 6 2g*jlTLT 
7 0 TPMttLfc. ft#& 5 g ®*K 1 . 0 7 g ®ffi58 
H 'J Lift;*;***!*., SEE 1 3IHH1# L 

fc. ffSftfc*5y-*S5¥attNo. 2 (7FVr/r 
-fXttiD ?5»U Mfitt?*-Hjtc*36U 9 0°C 

SSI 0*«%®«H*»jS*f^aLn:. W±®*jSIC 



[0 117] 

Mb 2] 




coo 



[oils] mnimmi an#wK2H*®£3 

lEfiBLfcfc©?**. aftSJtLTX^UV-T^y 
;MK-7*y;H*x^wat£fl; (Ml 8 0. ¥*6l7> 
?H 2000) 1 433,!:. : e/i$/-/U7'SV4$; 



Iftffl 2 0 0 2 - 8 6 7 0 7 



[0121] (SlliflJ 1 - 2 ) ±!B^ffl«lJ 1 - 1 iCfc^ 

[0 12 2] 1-3) ±fBHS&0J 1 - 1 Kfcl^ 

3f7 (Bk) <f>*) 



?<Dtt4a<Di&1 3%££ELfcJKtttt*«0!l1 -1 t 
[0 12 3] (J±$$flJ) ±fe*5&0J 1-1—1-3 ICS* 

r*Jt««>j4:LT» xtttiii -1 trnmzwuLitm 

[0 124] 
[«7] 





5 0 MS 




SMI 




Sltttt 






* 


m 



[0125] %mmtmmLrsfr?tc« [0127] 

[0 12 6] ±K*ttfl|1-1~1-3, tfcttflllETlS [*8] 







f**«l-2 




ttKH 


OD 


1. 3 1 


1. 45 


1. 47 


1. 05 
















mm 




2 09S& 




A 


A 


A 


B 


^*S®X;;S> 


A 


A 


A 


A 



[0 12 8]%t,\ ZmmtsXXf&ttMmmtVy 

7'J V HftlE*:fc£S Lfc£#©B«< *tltf BfcfcT 
7 U V h to tfSHKrtifc i Sfl) «» y tfft < fc * 6 W 

x7yv?©*s«i*WRu *tis#SM(ar*ifc^*£ 

[0 12 9] SSfcSfc, ^*aM)iyS?->-y-r*X 

lis l, i©i y s;tf *ti^Kaas±icoafl«-3Tt'»* 

3fc©©*ffl±©HHtffcl/»»£* r Bj , WDxyy 
©«ettfl<fttotiT^*Ji&* rcj ifFfiSLfco 
[0 13 0] «8frSfc«Sfrft«J:5U:» *J**fl©5' 

[0 13 1] COODlCO^Tfc »ilJ?MtL 



m J lc J: o T»» * * 6 n*»Bfi «fe tHKWfllWJ© 
[0 13 2] Sfc\ «8+«>77**-rv*Bktf?ta 

^tiTfrssasjSs^ttdi^+i^sroBtp^o. i» 

[0 13 3] JK±«BLfc7/l/7rt/**-r7©7y> h 

yy y t-izmTzms-e&zrcis!), fcicwayy y he 

ML/ctWU'feSo fi£-3>Ts C©«fc-5SHji7yy h«l 

y v mtfr&iRLhT 5 ^ L^tix oDfflti«ati\ ss.fi 
©yy > htpngtr**.®"?**. 
[0134] **tt«oyyvhS»*» «t- 

icH5*i-fWi« 77-7->s y*©yy v ha?<t l 

[0 1 3 5] W±oa8^#?SLT^Lfc*^ 
tt0flO!)«l«tt> *mv>£o\TLy : 5»;t'(y<7K-OVT 1 

y KORtmao^W-* 1 5 p I <h Lfc«^til^*<Da* 

[0136] (Hffi«IJ 2)06 ti*^B^©m 2 CDHSS^J 



(19) 



£M2 002-86707 



L*©iHBJi©i»ffl(i«BS-t£o 
[0 13 7] 7'J V h«flTft«e«El 0 3 (is *S*ff 
35 1 0 5 frS»A*tl7'J V hfiM 2 6 *«TSNtt* tl 
3o **»ffll?tt, -HMei£<JSt*5*iT^*fi«J:» 

61C&IV?, 0 7 (is 7'J>hA-> K1 0 

1 Bk> 101S, 1 0 1 Cs 10 1 Mfccfctfl 0 1 Y 

;n 0 9(c»-3Ta«3iiiiRriaE«ja*tiT^*. ?y 

> h'vy K 1 0 1 B k (is ffla©*JBB«7HKWLfc^ 

^y^-r^tttuin. £fcs ?yvhMKi oi 

Ss 1 0 1 Cs 1 0 1 Ms 10 1 Ytt**l?ftiflS5fc 
•>7V'f^ ^-SV^-TV*. -TIP— < >^**tl 

[0138] K(c(***if n»*sr 5-r>->^> 

^108Bks 108Ss 108Cs 108M, 108 
V^X(i5QSjS(cf.x*/b*'- ; &^ffl*-y:T«ja^^ 

©ttu^fftons. Kictts «i**i3 6 o d p 

lflD»«76 4flOl!tiaP<WBt*6*U Ctl6(is Eft 
ttl 0 3CD*JH^|p)Yi:(5(S|I|75fR]s oS.yfc'vy Kfc 
«t*ieiE&lRltBfffiB(cS!5>J*ftTt , »*. ^LTs & 
tttfiPScDRtaifiti^ 5 p I T-353„ 

[0 13 9] O±(0*«WHCfi^T, KGBSfttt 
1/2<fV*?*y, fifoTs 'Vy K1 0 1 Bkttl 0 
1 Si:c75£ggit*1 /2-r>^i:^:Us Sfc, jt*£|eJ© 
7'J > Hfcfi#7 20dpi, SA-y KOttttftaOMd: 
7. '2kHz?«4t:ifr6, M»K1 0 1 B koMH 
•0^fi t ttaj**lT!b' k 6s 'VJ/ K1 0 1 SQUUU 
a3*ti*$T*©^(i 0. 0 5 s e c <hft3„ 

[0 140] B7 (a) ~ (c) (is gl6(C^Lfc:J:3 

[0 14 1] HOH (a) (c^-rdsdtCs -75y9<(>9 
^tttU-r^tt!±ja5^2 0^L (tttiJBP 1 0 1 B k 1 s 1 
0 1 B k 2) s Eft5©IHtf:J0S«*ttaiT*ttartin 

o i stfSR*ti*«BE"P*oTJ:t\ e:©t|£s 75 
[0 14 2] mm (a) *«M6B7l=S*ti*'\y K* 



fi£(is ^<^(D-fy<7^Tcimmm^^T(0^y K 

/vy Ka=y h(c$fc^T(is f >^^S>S«lcP±aj 
P*Cftfc^*-4^ft£tt«HfcHTS*iT^*t. 
©T-fc*. Lfc^oTs #ttfflS»*#'r>^^»JijS© 

K&nfta<E»4>?s«. 
[0143] U7 (b) (is m (a) xm-mtwrn* 

3b\ CtlSPtaiBP 101BkK 101Bk2 (iSaSJS 
fcftff LTttttiT^ £> «fc 3 lcB5>JStlfcfc07»a5*. C 

©husk ctwis -< > ?©75 » 2 a#4? 

[0 144] H7 (c) (is 75-y-?-<>-?^tti±J-r5 
RtaiSM 0 1 B ktt«BS«*ttBr*ttWSl 0 1 SC7) 
lB5USsJ : lis(co^T(iil6(C^Lfs:IIS(i«iJ«!:|i!«c7)iB5y 

Cs Ms Y©*f v^aMKrR&s-t* 

Cs Ms Y*-fV^OttfflWtt*h?tl 
2-3«ttS*l (ttWWIOICK 101C2sttl±igP 
101 MK 101M2s ttitigP 1 0 1 Y 1 s 101Y 

2) s 3aE&iRittttfiEic*-f>^»©i!taj»i o 1 c 

U 101 MK 1 0 1 Y1 tttHttM 0 1 C2s 10 
1 M 2s 1 0 1 Y 2 ifc^ftWlEaiLfct©?**. 

c©^ mm&ses. um.m.^m^^h.timm^ 

^STCs Ms YflDft-fV^ttafeStl*. 

v ? © 2 ■srottffiSfc-^TffisiEa, an-r v ^ sum 
•r«/'c«)© i £.©7ss= 

[0 14 5] ftfc\ H7 (a) fccfctf (b) [CjjVfcfc-5 
(Cs •< V* (C J:%75 y * -T ^©PtaJSBtffll^tf 2 O 

cti***TtJ:i\ «y*i*» mi©^» 

<hm2©^©J±A\ ttHJWl OlBkltf (1 :D 
T\ mtiSPI 0lBk2tf (9 : 1) T?*oT*iJ:l\ 
Ctltltmtl 0 1 Bkltf (9 : 1) T\ RttiJgP 1 0 
1 Bk2tf (1 : 1) TsB^TfccfclA, 

[0146] (^tt«| 3 ) *mW<D2 6 KffiOSIftffil-p 
(is «H?ltfBI7 (a) (c^TJ:5(Cs ^yv^yKf 
L<(ittHiW i iB5iJLfct©-s:-s5^o -r&to"5s HI 7 

(a) (Cfct^TRtajSP 1 0 1 B k 1 fccfctfl 0 1 B k 2 
!b^6©75'y'5"r>'7 : &i>tt±JLs RtiUBPl 0 1 SfrSffl 

jSs -O^OWTfttffliWTfcti*. 

[0 14 7] *SaSfi|1?W:» ^RtttiSPlie 0 0dpi© 
«rett:ttiP*I!5iJU *©RttB*tt*tlWl» 1 5p 

i t* y s =&Rtttj^^n(in»j 2 «t mau 1/20 

RtajJgS3S(il OkHzs 7'JVhft? 

•ai*ii»wdfej:tfS3aKtfa^r*i«i6 0 0 d p 

IW6. sCtllCctys 'f>^<t«Hl3«©ttailHHtt3 
OmsectSS. Sfts SaS>S(is 7-tz^U/-;UE 



m ffi 2 0 0 2 - 8 6 7 0 7 



[0 14 8] «±©SlM©«l$l;:J:fttf\ Ji^H© 
Hereto, rt-^j ^7i1f'J>^0§8ft€B5±?* 

[0149] (gsra 4 ) b 5 icts Ltcmmmz% j © 
e»»ifS2©ss*stM'>*?ttft<* ssiora* 
sins 2 ©stuni* icRtajf ^jBfflKotioicjSffl Lfc 

J§£s fE^vy KW 10 1 g©*yj> h'vy FH\ 7 

7 9^<0«1fl)Wk^flM!' K1 0 1 Bk 1, 1=7 

v9aM2<tfm<(>9m^y K 1 0 1 B k 2 , fflSiS 

tttiutijBWM^ ki o 1 s, a^-Yv^s* 

"Vj> F {i/Tyw K1 0 1 C, r ? - t?V£ / vy K1 0 1 
M, •fXP-'Vy F 1 0 1 Y) *\ BBSHM 0 3©»5M 
S9 (fflJStt) 



Hif * E £ y * 5 - ©w»or y > h 

[0 15 0] *JBMm> MKlOiBki 
1 0 1 B k 2frS*ft?ftl±tii£ft3:7'5-:/?©mi © 

asK 2 owm* ic-owt. wsassm 

©»^±*&JR-fV^*ffll\ MK101S, 101 
1 0 1 M. 101Y, frS^ftWittfflSftfcfflS 

TOiu *2©*v*»tf^«©«jS(i-FK© 

[0 15 1] 
[*9] 



aru*y> 


7*** 




5XW 












2*** 




9* 




[SI 0] 


£10 0/9** (Bk) OllOBK^) 




5 0**3 


ify*ij> 




s>x?^>i"jn-;v 


5KMS5 




0. lttffi 






* 


m 




»i i] 


*11 (79** (Bk) 0*20M*K>5'> 




5 0«*S 


^y*y> 


5KM* 


y'xf-u^yn-^ 


8««a 




4K*« 


* 





[0 15 4] C©75v*'fV*JISiatflS2© 
«»-r>^OKa«W:SS*<t:ti0. 3 3 (ml/m2 • msec 
V2) £fc, ±IBM»#ttjSl35«fctf2W:± 

isnffiflj i - 1 -ea^fcto-es*. 

[0 15 5] WJb^Lfc:**fflflSteJ:*75y*©Sl 

y, nstt*»tffe«i©«isk m2©«*4fc<fcifK» 

[0 15 6] MtHTtt, WK^C'W F1 0 1 
B k 2 tmsmtffyw F I 0 1 S £©Fpg©SggSD i (H 
1 1#n tt> 8 0mmWJ» f^T, 75y*fl« 
15E^tt*2©^*V**MBJ;!FftT#S» ftHEfttf 
tta*ft*8:T?©ISn(4ttO. 4 8 s e c <h&3„ ft 



33, *yy y Pvy KORtUJSW:, B k'vy KJKfl-tt 1 

utmsfcy ispi?»y, &b k^y f« 1 vtamm 

tc v J$tj 1 0 p I <t Lfco 6£oT, B k latFB k 2©^\ 
>> FTM H**»dE U/t«^»ct4 B k-rv*tt£tro9 
20 p Htf^tfftSCtfcftS. 
[0 15 7] C©*5a8IK6tf'f>^«ffl^T»6ft 

r c yy y b^issmnm 1-1-1-3 time lt 

[0 15 8] (£ffift|5) H8li, *8H©« 1 ©«» 
<V^t*2©*»-f >^t*ry V hOftLhTBS* 
*Mfc«. J0H«tfi«!*«^P-fe^KffltM**S/y7 

3, TfcfcS, fl**^Q-b^lcffltMi*ryvH6B 



(21) 



#FJ2 0 0 2-8 6 7 07 



[0159] ?y v M§tt?s*iBatti o 3«, m& 

351 0 5fl»5J*A*tl7UVH»1 2 6*«TSW£*tl 

SIHMft 1 0 3 t LTffl^Tt^o 7'J > H» 1 2 6 IC 
JS^Ts *+ 'J y V s 10 71*. > h'xy K101B 
kl, 101Bk2, 1 0 1 Ss 101C, 1 0 1 Mfc 
J:t?1 0 1 YSflWiU 3FHS©raBl*K«fe-3T*-r K 

u-/n 0 9ic»-3TaawBiRni6(E«fiE**iTi , '«. 

7U V h'Ny K 1 0 1 B k 1 tt, -J=j"J J 7'<y'7<»%\ 
©SHSKV^SttlHU 7'JVl^y Kl 0 1 Bk2tt 

77y*©*2©«*Ky**ttai-r*. ^ 7u> 

K/\y Kl 0 1 S, 1 0 1 C. 10 1 YttWfWai 

ttmi-**©?*y« c©w»-na«tti 0 3wv? 
xtt*Bi»*H:aiT3 «t dBUf ft*. 

[0 16 0] *"\y KH:tt*tifft3*(6-r*-fV^*V 
^108Bk1, 108Bk2. 108S, 108C, 

1 o 8 Ms 108 Yfrzjyfximwmim&zti. 

-fV^ttffi^lctt^y K^ttHiSlclSWeftTl-^^ 
M&3SjM* (fc-*) KB!Mt#tftt*&*ft, CftKJ; 

y, *y*xttOT»i=f»x*;i/*-*fBis*T*» 

E©»IOT©E7J*fUJlLT-r>?Xtttt 
»*©ttttl<W5teft*. Kfctt, *ft*ft3 6 0 

d p i omm-ee 4mmmaffmt&tu zne>it. 
ie§i*si 0 3flMiBas*nYtBBn*fc o*y» */\ 

t, Bk-rv*©Rtain©tttu»*i s p i s *ti«» 
©>rv*;BKm3*©ttajn«©tt:aj»w:2 3 P i ■?* 
*. 

[0161] JK±©*tfiMca3tvc» KIHEW41 
/2-<V^T**y, fifoTs 'Ny Kl 0 1 B k 1 1 1 0 

i s £©3^11*1/2 i-y^&Us ^s^a© 

7'J y Kfflt**7 2 0dpi, S'Ny hOttttJJljSDfl* 
7. 2kHz7S«Ci:iC5, 'NyKlOIBkKOl 
**^V*tfRtaj£ftT#6s 'sy Kl 0 1 s<D$mm$ 
tttB?ft*^7'fl!)^tt0. 1 s e c t^:*o 
[0 16 2] (H»J6) *5SBJ©»Cf6©**ffil"e 

tts Ei8ic^-r-> i >i7 7 ;b^'r7©'r>'?>>'x-y h7 [ j y 

ihlzfc[;T7^y<7<Dm^<»mm^'y<71B&vm2(nm 
v * tmmfe t ott&m t 6 ©?* 



[0 16 3] Tfcfrtk BSKfcl^Ts 7y>Hvy K 
©BMW**^* K 1 0 1 B k 1 > / \y Kl 0 5S, ^ 
y K 1 0 1 B k 2 <t L (ffe©'\y KK"3^Ttt±l3SI«S 

ff"J5tiii-) , cfticjcy, 77'^©n©l^> 
?s gum ^y^wm^iti^y^iiiT^tve" 
ti^^yvHiWcttar*. S'syKBRMk a^y 

K©Rtassaaa*tt±ESQiiffii2 <t^«7»**. 

[0 16 4] CO*tt«SK«fefttf» -rv*£»8«th© 
5ffito©3IM{b**1©«*H'>*s JS 2 ©«»*:/* 

*W4*ftfc*K*iHij«*«4-r «fc y 'J> 
fc<?*s £*©»£** SKA*!"* 

[0 16 5] ±EUM87»tts M?Kl01Bk1 

fr675v*©»1 ©»K>^*ttBJU ^7 Kl o 
1 B k 2^6^7-y f ©*2©fflH-rv^*ttfflf St. 
<DtLtd3\ Ztitltmz. MKlOIBkl 
5vf ©*2©*R'f V^*ttBlU MyKIOIBk 
2frS75v f ©« 1 ©«ft*tta-rSJ:5K LTt> «fc 

<, E©^u:j:oTfc±a£H«©»s*»*Eitf 

[0166] (§gSS0J 7 ) B 9 (i*BH©ElCfl!l©fttt 
ffil(Cffi*7;U5'fV*'f^©ry Vh*S©«IS*^ 

iKfctts |?l-©ff*IHLT*©lttW©P»tt«iSr*. 
[0 16 7] Efl^sy Kill 0 1 g©£7'J V h'v* K 

its ±tmmmMT'mw Ltc?? y * s 

MK101B k % WBMW*TO*5-'1'>**i± 
iiiTfc&'Ny K Kl 0 1 C» 7-tfV^-^y 

K1 0 1 Ms -TlP-My Kl 0 1 Y) 3b\ IHSiffil 0 
3 ©JSkITd Ir] A lC»-3 THS©ii y KIESUfftTl^o 

^E-LTs sryvh'wFtcjiy^fto-fv^ftttiur 
*ctp^5y*©s*^*5-«i©ry v bffm 

[0 16 8] *HflS«1?tts ^y Kl 0 1 B k^6ttffi 
mi\ MF101C, 1 0 1 Ms 101 Yfrb^ft?' 

-©*-rv*ttMaKMt'f>^*ffi^fc. 
[0169] *5US«i-p«ffl-r*#'rv^©iHj««*© 

MVT&Zo ^^©liJ^iKsgPTv^Lfct© 
[0170] 

ran 2] 



(22) 



2 0 0 2 - 8 6 7 0 7 



SI 2 «XP~ (Y) Y>*) 



c. i. T'j'yMxD-^a 


3 nam 




7**» 




5**85 




2**« 




1**8 


* 





[0171] [«13] 



Si 3 <V-g>^ <M) -f>») 





SUMS 




7til 


i>x^>£Nj:i-;p 






iin 


7*^W-Jl/EH 


1**# 


UiWf7r-f>*5*>i*> 






a* 



OH NHCO \ 



[0 17 2] (±131831551*, S=S0 3 NaTSS„ ) 
[0 17 3] 

SI 4 (i/7> (C> -f>40 



C. I. $^V*h7>-19 9 


2**8 


C. I. 7->?/P7;l/-9 


ins 




7**» 




5**« 




2**« 




1**« 


* 




ran 5] 

Si 5 (75y* (Bk) <i>t» 




2 5**« 


*Hfl**2 


2 5**» 




6*** 




5 JIMS 




2**95 




0. 1**« 


* 


ass 



[0175] &Jb\ CC^-yJ-fV^KaKiO. 

1 t5<S:Xf2te&*mMmi - 1 lC^fct<7)7-$^ 
[0 17 6] &;Jb\ &7°'J> h'Vy KOtttti*^ 1 tt 
ajSfcU^I 5p I (fcfzi'Jy HU) tLtc H 
a £<D 75 y 7 4 y 7 £#4 L fcHR \z tt, * 5 - 

(4. 75y7-fV*fc*fL8%£Lfc. Tfcfo"^ 7'5 



ioo%li:WU S/7'>'fV7s 

-< V^atf-flP— <>7tf> 3 -<>70^H-I4 2 4%T- 

[0 17 7] *H)i15lJ©7 , 5 7 7<7)EP^p D neT 5 $i.O 
D, 7i+PU>7'fc<^±U/-7'->-V-7°*X, B*ttfg 

[0178] (Uttfl 8) Ell 0 a*%H4)£i;:{l!]a& 



imtctoz? lis?* y*4yo>7v y igmnwrnm 
*m?mmi&z. msizmLtcmmtmmco 

%o mm^y mi oi g(D&7>jyi-'\v ±ib 
mumm-emm Ltc75 y<?*w&$%^j k i 

0 1 b k x mmmmi&z-sts-sTy-iyt&zf&mfcm 

S'Vj' F (->7 7 > / \-> K1 0 1 C* ?-tf>$'v.y Kl 0 

1 m> <in-^7 K 1 0 1 Y) *\ §ES$81 0 3c7)ffi 

3&6ri«3AK»-3TiawflDayiEB«*tiTt'»*. 

311 6 (-fxa- (Y) -f>») 



C. I. 7->yMXB-2 3 


3 Has 




7*mm 




5KMB 




1MB 




* 






[«1 7] 








SJMMB 




7M» 




5M« 




1M« 




* 





[0 18 2] UJBNfifi&P, S=S03NaT»*. ) K18] 
[0 18 3] 

351 8 (yyy (O 



C. I. 3^1/2 h^V-l 9 9 


2M» 


C. I. y-yyVfJir-Q 


1M» 


yu*u> 


7M* 




5 WW 




2Mtf 




IMS 






[S!1 9] 

SI 9 (y^sr* (Bk) 




2 5Mtt 


temmmz 


2 5KII 




6Mtt 


yxz-uys/vu-)], 


5 RMS 


amy 74 >^s*;n» 


0. 


* 


m 



[0 17 9] *SB»«!ITB» MK101B kA^Stttti 

m\>\ 'V* Kl 0 1 C, 1 0 1 M s 10 1 YfrS^ft?' 
tittW**l*«S!S*d/i*y£->3 , V, ?Hf>*> -fin 

-©&>r im : m&4 sji^fc. 
mtz%<(y<?<mmteyi<DmvT*&%o ms* 

[0 180] 
[SI 6] 



(24) 



^2002-86707 



[0 18 5] ZV?? v <7 4 y<7 ©K a fflttO. 

3 3(ml/m2.msec1/2)T^ofc 0 ±fBfl*4#l&;£ 

1 &&xf2tt&*mmm 1 - 1 ica^/ct©-^^ 

[0 18 6] &3b\ &7y > h'W K©ttiti«l;Ju 1 tt 
ttiSfcysKll 5p I (fcfU'J'J/ HW <tLfc= £fc\ M 

■$c¥ts.Ev>-?z> vt^ytzttS Lkwmim. -h?- 

y?<D±^t&m%L(DmVtZ%MT2>tcMztt5- Lfco -> 

7W>?i«4©tt4£tt7-tg^6\ feiS^Xs 6 s 

Oct >jai^«tt^46«fc(»lC, ^-ifV^-O^fcJ: 

?'5^<>?lotfL8%<!:L/L 1 "Tftfo-B. 
^■y-j-'O-SM oo%ic«u i/zv-fv^syo, 

€>-j!-<>^8%^ ^lP--f^8%i:Lft 0 OS 

y, 7?y$<<y<7'\ oo%itnu ->7vfv^ ? 
-tfv^-o^&tffip— <>*© 3 -r v*©£tH* 2 

[0 18 7] *^ffiffJ<D^5'>-?©EP^ B a pfiT£S0 

gwmfi^mvtt^ ±ibhjs<5ij 1 - 3 ^woes 

[0 18 8] *5-06P?|II^±ia<D->7X ^-tf> 
[0 189] 

sso=m 2 ©«»*»»*»»»*««>* t»<r > 

t j«f*ttffi-eS£* ft* «fc 3 lctt4T * 3 <hT\ 
0D?fU xy^5/-v-r*^tc:flHl, SlcW*©?" 

*„ *Slc^©^*V*©fcj££^Tl/>fc»^6 

T***= 

[0190] -Yv^tLT, aasaojH/^© 

*B l^ftli\ &fcffl3»#tt42rft * * ?©B3IBff * < 

as<tLT. ivb**7i*uv^«iitir*ctti-p 

^*o 

[0 19 1] £fcs *»Wfc«t:ft«s WfcKy hJSiBfc 
[0192] -rv^«fj4L/fc«. ffl3»*tt4u * 



Sfc-fV*Stt4L;fc»£fcH\ 1tfcOD«©|RlJL 

sjl «s»*Baatt©t»©£-rfttf» J±& 

[0 19 3] 9a»©S£SK«* ^UX^SfcJ:* 
Ka«75. 0 (m I /m2 • m s e c V2) J-X±lc Lfc 

»£icw\ ffis-Mb^ws^-»jetta)t©<!:sys s 

[0 19 4] IlO'fV^ JS2©-f:/*. USjSOHS 
tfT**„ 

[0 19 5] *fc* iBEKfrfr** 1 M2 
CD^MO : lum2 0^i|!40^©^?^tiJS'Jt^, aw- 
T»1©'TV*£SIS2©f V*i:Sfl!HU MSgKD-l- 

v ? s fd±m 2 ©>r > * * 7 y v uw*fctf4 Lm 

«BIjS*tt4U EfcS2©<fV**fcttSl©-fV* 

*tt4fr*«fc5fc» am*** 1 ©■<>*£* 2 ©-rv 
?©lHk fcL<tt«2©-fv$fcSKi©'f:/*fc©lBre 
tt4 7U V USKthTS 1 ©m&£* 2 ©H 

»SlHflS}«tfS£*ft*©?. mSKvUE TL^iU 
Lj »fflMi^*^5©*»fflT*C£tfT#*. 21© 

aatt©t>©*fflt N *ctfE<fe"3T» *k m2©-<> 

^H<t«ia?ai:©E*5* i b^a«tt*gKU ^fttL 
[HlE©®*^itt0^] 

[HI] Bltt, -rvf t«BES*5J5*-Sftt*©S 
J»© rL*WU Il^^«^WttlKB^-r*«^l21T-S 

*o 

[H2] E92& *56W©-*JBB«lcfi^T-fVf* 
yy V hJJtt*lc^ L/t«» «31«t*fiJS* *fct * 
©Kv hJBfi8*JftSttlcKWr*«»H-p**. 

[03] M3 (a) *»W(Cfl»fr*-f>ftfryvh« 
#SBJc«4**fcttll©«lSKWias H3 (b) lift 
*©B*KV*tf 7'J > HW*«Bilcf*4*-ttfett»B© 

[H4] U4(i, *«W©-SI«}BffilCfi^T«8'r>' 

^tsftso^tyyvnift-pa^-a-fe*. iasis 

m 5 ] u 5 14, *%w<D-%mmizmz yvyv mm 
[H6] *»w©»ja:safcfiiK«*ryvhs 

[07] H7lt *aW©*6Kffi©StMffiHcflRS^"y 
[B8] 08ti, *56W©9Ja*ttflS^«*^yvhS 



(25) 



&H 2 0 0 2 - 8 6 7 0 7 



[H9] 8911, *38m©*6lcflS©Sltt«icffi*^ , J 
[11 0] Hi 0& *»»©«W)IQM!tcW6^UV 

h «Ho«iwiWt*s-rflniiia-pa5 *. 

[HI 11 HI 114, *»W©«W>WOIl«c««rU 
[&94>fffl] 

i d jur-tv* 
p yyvMaw* 
s sas-^ 
i P 

I m -TV* 

v i y<) y ^mnmmn^y<7(o-mmm. 
v 3 zf'jy v&mzmmmmomm&m 

K 3 ■tb$J'f^l& 
t «B1B$N] 

v jiiifl 

tw b£f A 



D i ^-rv^CD^y KilSQ.g&CD'vy FtCDfflO 

1 7'JVHSH 
5 7'JVhSH 
1 0 1 g 'vy Ki¥ 

101 (Bkl, Bk2, S, C. M. Y, C1, C 
2, Ml, M2. Y1, Y2) 7"'J>K7K (tt 

mm 

1 0 3 IBStt 

104 T^xV 

1 0 5 ij&SO 

107 *+U*5> 

108 (Bks S, C, NU Y) *y<7$y<7 

109 tf-fKU-ZU 

1 1 1 «5i^;Uh 

112. 113 □— 5 
1 1 4 Uv'T.hP-^ 

115 ar-r me 

116 Xh^ft 
126 



[HI] [H2] 




P 




d 2 



(26) 



1tM 2 0 0 2 - 8 6 7 0 7 



[H4] IH5] 




(27) 



1#PJ2 0 0 2-8 6 7 0 7 



[09] [BIO] 




(72)§gRB# i¥# iZ F£-A(##) 2C056 EA05 FA03 FC01 FC02 HA44 

£sitP*Eg|2T2l?-3TS30S2# *^ 2H086 BA01 BA53 BA55 BA57 BA59 

y vttaaai* BAeo ba62 

4J039 ADOO AD01 AD03 AD08 AD09 

AD10 A014 AD15 AE07 BA04 

BA15 BA17 BA18 BA19 BE01 

BE02 BE12 CA06 



